


HOW ACCURATE 
ARE RADAR 
SPEED METERS? 
page 132 


New Module 
Technique ...... 









Plants of 
the Future....... 


MeN a: mel (oss: 
SPEEDED BY 
COLOR TV 
MICROSCOPE 





A McGRAW-HILL PUBLICATION 


MINIATURIZED 
TRANSFORMER 
COMPONENTS 


Items below and 650 others in our catalog A 


HERMETIC SUB-MINIATURE 
AUDIO UNITS ‘n COMPACT 


‘ ; HERMETIC 
These are the smallest hermetic audios made. ¢ ' 
Dimensions 1/2 11/16 x 29/32 Weight.8 oz e ANS OU. TERS 


TVPIGAL ITEMS UTC standardized filters are for 
MIL Pri. imp Sec. imp DC in Response Max. level 


Application Type Ohms Ohms PriMA +2 db (Cyc.) dom low pass, high pass, and band 
input to grid TFLALOYY 50° 62,500 150-10,000 $13 pass application in both inter- 
Single plate to single TFIA15YY 10,000 90,000 300-10,000 £13 


grid, 3:1 stage and line impedance de- 
Single plate to line TFLAL3YY 10,000*° 200 4 300-10,000 +13 
Single plate to low TFIAL3YY 30,000 50 300-10,000 +15 Signs. Thirty four stock values, 
impedance others to order. Case 1-3/16 x 
H-34 Single plate to low TFLAL3YY 100,000 60 300-10,000 6 


impedance 1-11/16 x 1-5/8 ~—2-1/2 high 
H-35 = Reactor TFLA20YY 100 Henries-0 OC, 50 Henries-1 Ma. OC, 4,400 ohms ; 
H-36 Transistor interstage TFIALSYY 25,000 1,000 5 300-10,000 +10 eT Weight 6-9 o7. 


*Can be used with higher source impedances, with corresponding reduction in frequency range and current 


SUB-SUBOUNCER 
HERMETIC MINIATURE == AUDIO UNITS 
Hi-Q TOROIDS nen UTC Subouncer and sub- 


a ae subouncer units provide ex 
MOQE units provide high Q, excellent stability and copes ceptional efficiency and frequency range in miniature 
minimum hum pickup in a case only. 1/2 x TT ec Need, es size. Constructional details assure maximum relia- 


R ; | Se al bility. SSO units are 7/16 x 3/4 x 43/64... . Weight 
1-1/16 x 17/32... . weight 1.5 oz. seers mor 2 


MA D.C. 
Type Application Pri. imp. in Pri. Sec. Imp. Pri. Res. Sec. Res. 


MaQE-1 i *$$0-1 Input 200 0 250,000 13.5 3700 


50 62,500 
d mec TTY 
ey $$0-2 interstage /3:1 4 10,000 90,000 750 3250 


*$$0-3 Plate to Line +20 V.U 10,000 200 2600 35 
MaQe-7 Ht woecrt 25,000 500 
MGE-10 $$0-4 Output 4-20 V.U 30,000 50 2875 4.6 
MQE-12 $$0-5 Reactor 50 HY at 1 mil. D.C. 4400 ohms D.C. Res 
MQE-15 ; $$0-6 Output +20 V.U 100,000 60 4700 3.3 


*$$0-7 = Transistor +10 V.U 20,000 850 
interstage 30,000 


* impedance ratio is fixed, 1250:1 for $SO-1,1:50 for $SO-3 
Any impedance between the values shown may be employed 


OUNCER (WIDE RANGE) = 
AUDIO UNITS HERMETIC 


Standard for the industry for 15 yrs., these VARIABLE 


units provide 30-20,000 cycle response in a INDUCTORS 
case 7/8 dia. x 1-3/16 high. Weight 1 oz These inductors pro- 


TYPICAL ITEMS vide high Q from 50 - 10,000 
cycles with exceptional stability. Wide in- 
ductance range (10-1) in an extremely 

Application Pri. imp Sec. imp 
Mike, pickup or line to $0, 200/250, 50,000 compact case 25/32 x 1-1/8 x 13/16... 
1 grid 500/600 Weight 2 oz. 
Single plate to 1 grid 15,000 60,000 TYPICAL ITEMS 


oc m 7s ee TYPE No. Min. Hys. Mean Hys. Max. Hys. DC Ma 





Single plate to line, D.C. 15,000 50, 200/250, 500/600 wve-1 00206 100 
in Pri uvc-3 me.) 040 Al 
Push pull plates to line = 30,000 ohms = 550, 200/250, 500/600 HVC-5 07 25 


plate to plate a ee 6 a 
Mixing and matching 50, 200/250 50, 200/250, 500/600 Weise 76 3 ‘0 


Reactor, 300 Hys.—no 0.C.; 50 Hys.—3 MA. 0.C., 6000 ohms WVC-12 50 150 500 
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CANCER DIAGNOSIS SPEEDED BY COLOR TV MICROSCOPE—Can 
cerous Ussue is shown magnified 7,500 times on screen by electronic color 
microscope developed by CBS Laboratories to aid in medical and industrial 
research (see p 176) COVER 
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P CAREER ... One of the things 
that helps ELECTRONICS maintain 
its unique position in the field is 
the magazine’s receptivity to ideas 
suggested by readers. A surpris- 
ing number of presumably busy 
men volunteer topic and treatment 
suggestions and, in so doing, ex- 
hibit considerable publishing 
flair. 

There is an opportunity for 
one such man to turn pro; we’re 
looking for an editorial staffer. 
As you would expect, the job re- 
quires an engineer with industry 
experience. Reporting, writing or 
editing knowhow would represent 
plus value. 

Take a look at the names on 
our page 1 masthead back over 
the years and it will be obvious that 
many of us like our work, our 
paper and our company very much 
indeed. There is nothing like an 
editing career for the right man, 
nothing tougher for the wrong. 

If you think you are the right 
man write the editor. 


> ATOMIC READERS... At the 
Hanford atomic plant, more than 
75,000 copies of 800 different mag- 
azines are circulated annually 
among General Electric person 
nel, 

An estimated 1,500 of the 9,200 
people on the payroll receive one 
or more weekly or monthly pub 
lications. 

Of the 10 magazines most in 
demand by Hanford people on regu- 
lar circulation lists, 4 are published 
by McGraw-Hill; Nucleonics, Busi- 


electronics 
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TALK 


Week, Today's Secretary and 
ELECTRONICS. The latter is the only 
one in its field in the top 10. 


ness 


> DX AID... The problem we had 
of obtaining a certain 1951 
(Shoptalk, May ’55) 
number’ of 


issue 
brought a 
suggestions from 
One of from L. 
van Zeyl of Pretoria, South Africa. 
He did some research into photo 
copying 
that 
that magazine 
pages, even though curved, with- 
out harming the binding 


readers. these is 


equipment and _ found 
there is at 


reproduces book or 


least one machine 


We 


a friend of 


> MOVING TORQUE 
met recently a friend of 
ours, Harold Varley, an electronics 
engineer with one of the large firms 
in the He told us of a 
problem he had several years ago 
when he was transferred to a West 
Coast branch. 

At that time he had ten years, 
120 copies, of ELECTRONICS which 
provided him with reference mate 
rial. The bulk and weight of these 
brought up two problems, convine 
ing his wife that the issues were 
really going with them, and the 
problem of 


business. 


packing them for a 
cross-country 

The 
the 


cess 


trip. 
trucker 
first 


take 
because of ex 
Thi 
meant a complete repacking of all 
the 
tributing 


refused to 
packing 
weight 


per package 


barrels and redi 


120 


and 
the 
few issues in each box and barrel 
Each was then filled 
items from the household 


boxes 


copies with a 


with lighter 
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430 W 
94 North 


ice - President 


46, N. ¥. Allow one month for change of address 
scriptions are solicited only from persons engaged in theory, research, design, pro leit A 
duction.maintenance and use of electronic and industrial control components 
Position and company connection must be indicated on 


EDITORS and engineers often dream of a vocational environment like this one 


achieve it The stoff 


Technical 


but few 
headquarters of 


the West 
Coast in good order, fortunately. 
We didn’t Harold, 
but suppose he wanted to 
move east; his number of copies 


Everything reached 


mention it to 
now 
is now nearly doubled. 


> DESK PROBLEM .. 


In a 


Engaged 


research project, a visiting 
engineer commented that our In 
dustry Report each month provides 
him with much useful data. 
His 

stickler 
desk 

with this completely 
the he 


ignment 


boss, however, 18 quite a 


for cleat 


Out 


maintaining 
tops friend goes along 
most of 
But his 
keep 
ing a dozen or more open copies of 
ELECTRONICS on his desk 


for 


material handles 


present ass requires 


top for 
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this shop pin-up with readers; it’s the 


Concord, Massachusetts 


reference at times. 


to do? 
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P ANNUAL INDEX .. 


Report articles are indexed cumu 
for the first p 30 
This step has been 
the number of tele 
get like this: 
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issue, 
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design costs in 
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thing on rising 


your magazine issue Was 


i int” 
Editor 
through 
ticle was in 
April.” 
Voice: “In 
No 


the general index.” 


cramble 
“That at 


Report, for 


after a mad 


back issues: 
Industry 
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THE NEW SIGN 
OF SERVICE 


FOR USERS OF REGULATED POWER 


This new trademark highlights Sorensen’s dynamic new program of product develop- 
ment and service 


Back of the new trademark is the established reputation of “the world’s authority on 
regulated power.’ Yet to be unveiled is a whole new concept of design, even better 
product performance and service convenience for every user of Sorensen’s wide variety 
of equipment 

Selected sales and service representatives — functioning as an integral part of the 
Sorensen team can place at your disposal the complete design and production facilities 
of Sorensen yet they are local specialists in your particular area. Sorensen’s 
Los Angeles warchous¢ facilities mean improved deliveries for West Coast customers. 
Be sure you get all of the information available on any regulated power application. 


Make it a rule to check first with your local representative of Sorensen the world's 
authority on regulated power 


COAST-TO-COAST 


< 


SORENSEN & COMPANY, INC. - 375 FAIRFIELD AVENUE - STAMFORD, CONN. 


Want more information? Use post card on last page December, 1955 — ELECTRONICS 





...the enemy 
of industry 


Mechanical vibration wave 
forms can now be measured No internal os yr —eliminates drift 


and analyzed with the greatest e@ R/C-tuned circui reduces hum and noise pickup 
; : ' Choice of 4 bandwidth characteristics: In-tune Hig 
accuracy, using the revolution Medium Merraw Rand and Yo Octave 


ary MUIRHEAD-PAMETRADA High selectivity characteristic (1% bandwidth fo 
Model D-489 Wave Analyzer discrimination 


Auxiliary pre-amp permits use of high-impedance 5 


Complex vibration waveforms tennad 


aucers 
can now be isolated and meas 

ured within a wide frequency range, overcoming amplitude 

and frequency fluctuation and the proximity of component IPI 


frequencies Frequency range—| to 21 kc (extendable dow 

Frequency Stability ] 
The MUIRHEAD Wave Analyzer operates as a negative feed Measurement Accuracy BO0t seen seeel 
back, tuned band-pass filter insuring constant selectivity at all Jutput Voltage —10 v 


] 


db over several days 


frequencies, and simplifying frequency selection. Output volt input Voltage 
nr ; mnonedance f megonm 
age is available at tuned frequency for viewing or recording Input Impedan yt megonms 


Hum and Noise Level—Equivalent to .05 


This highly versatile instrument has a wide diversity of my input at maximum gain 
applications in many industries: aviation, automotive and 
manufacturing, shipbuilding and electric power generation © Dimensions —12%” x 
to name only a few © Weight —55 pour 


pv 


Power Supply (externa 100/120 v, 60 or 
400 cycles, 130 w 


Write TODAY for your FREE brochure on Vibration 
Measurement and Waveform Analysis 


United States Sales and Service for MUIRHEAD & CO., LTD. Beckenham @ Kent ® England 
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FIGURES OF THE MONTH 


Latest Previous Year 
Month Month Ago 
RECEIVER 
PRODUCTION 
(Source: RETMA) Sept. 55 Aug. ‘55 Sept.'54 
Television sets, total . 939 515 647,903 947,796 
With UHF .. seg 140,022 105,673 136,613 
Color sets ‘s nr nr nr 
Radio sets, total 1,302,350 947,634 932,323 
With F-M j , 27,313 13,172 17,644 
Home sets ada 417,802 300,513 352,499 
Clock radios wa 234,106 137,604 207,226 
Portable sets 139,164 106,197 76,271 
Auto sets 511,278 403,320 296,327 


RECEIVER SALES 
(Source: RETMA) Sept. 55 Aug. ‘55 Sept./54 


Television sets, units 978,838 586,577 986,136 
Radio sets (except auto) 753,068 456,625 763,589 


RECEIVING TUBE SALES 

(Source: RETMA) Sept. 55 Aug. ‘55 Sept.'54 
Receiv. tubes, total units 47,588,000 45,238,600 966,063 
Receiv, tubes, value $34,596,000 $33,099,000 953,592 
Picture tubes, total units 1,202,430 1,048,534 149,791 
Picture tubes, value $22,867,851 $19,812,567 892,469 


SEMICONDUCTOR SALES 
Aug. ‘55 July ‘55 Aug. ‘54 


Germanium diodes, units / 1,700,000 
Silicon diodes, units 


911,000 1,150,000 


——- Quarterly Figures —____ 


INDUSTRIAL Latest Previous — 
TUBE SALES Quarter Quarter - 


(Source: NEMA) 2nd ‘55 ist ‘55 2nd ‘54 
Vacuum (non-receiving) $8,933,453 $8,784,478 $9,851,020 
Gas or vapor ...... $3,365,008 $3,747,490 $3,987,036 
Phototubes nr nr nr 
Magnetrons and velocity 

modulation tubes . $13,193,395 $14,229,442 $16,429,553 
Gaps and T/R boxes $1,677,574 $1,434683 $1,914,313 


Latest 
Month 


TV SETS INSTALLED* 
(Source: NBC Research Dept.) July ‘55 
Total sets 


36,477,000 


BROADCAST STATIONS 
(Source: FCC) 
TV stations on air 
TV stations CPs—not on air 110 
TV stations —new requests 35 


A- 


M stations on air 


Oct. 55 
473 


2,788 


A-M stations CPs—not on air 110 
A-M stations —new requests 235 
F-M stations on air... . 
F-M stations CPs—not on air 14 
F-M stations —new requests 9 


COMMUNICATION AUTHORIZATIONS 
(Source: FCC) 


Aeronautical 
Marine 


Po 


lice, fire, etc. 


Industrial 

Land transportation 
Amateur 

Citizens radio 
Disaster 
Experimental 
Common carrier 


EMPLOYMENT AND PAYROLLS 


539 


Sept. ‘55 
44,183 
52,908 
19,153 
26,357 

8,078 
139,628 
13,530 
319 
661 
2,001 


(Source: Bur. Labor Statistics) Sept. ‘55 
Prod. workers, comm. equip 389,700-p 


Av 
Av 
Av 
Av 


wkly. earnings, comm 
. wkly. earnings, radio 
wkly. hours, comm, 
wkly. hours, radio 


$74.34 -p 
$70.30 -p 
413 -p 
404 -p 


STOCK PRICE AVERAGES 
(Source: Standard and Poor's) Oct. ‘55 


Radio-tv & electronics 
Radio broadcasters 


p—provisional 


428.9 
486.9 


nr—not reported 
*being revised in light of Census data 


FIGURES OF THE YEAR TOTALS FOR FIRST NINE MONTHS 


Television set production 5,760,506 
Radio set production 10,027,362 
Television set sales 5,149,997 
Radio set sales (except auto) 3,942,676 
Receiving tube sales 347,668,000 
Cathode-ray tube sales 7,680,781 


4,733,315 
7,042,442 
4,645,063 
4,032,704 
266,050,907 
6,476,566 


r—revised 


Previous 
Month 


June ‘55 
36,100,000 


Sept. ‘55 
473 

108 

28 

2,771 
113 

219 

538 

17 

7 


Aug. ‘55 
45,203 
52,440 
18,877 
25,189 

7,804 

138,852 

13,189 
319 
652 

1,988 


Aug. ‘55 
371,300 
$72.32 
$69.43 
40.4 
39.9 


Sept. 55 
467.7 
537.7 


1954 


Percent Change Total 
7,346,715 
10,400,530 
7,317,034 
6,430,743 
385,089,458 
9,913,504 
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+21.8 
442.4 
+ 10.9 
=~ 22 
+ 30.7 
+18.6 


Year 
Ago 


July ‘54 
30,717,000 


Sept.'54 
365,200 
$69.95 
$68.57 
40.2 
40.1 


Oct. 54 


360.4 
400.7 
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U.S. Air Force Aerial Inspection Goes Robot 


ELECTRONICS 


Air Force uses computers to 
automatically adjust airborne 
cameras for best pictures 


NEW automatic, electroni ! 
| 


control 


emote 


system to operate aerial 


cameras in high-speed photo recon 
the Air 
Development Com 

the Air 
known as 


naissance, developed by 


Research and 


mand, is now used by 


Force The equipment, 
the Univer 


UCCS) 


sal Camera Control Sy 
tem, can operate in flight 
without human 


the 


attention. It elimi 


nate need for many camera 


controls and can be adapted to 


operate aS Many as ll cameras 


> How—The 


erie ot 


heart of UCCS is a 


analog computers into 


which focal length, camera angles 


film sensitivity, shutter, type of 
altitude 


Afte) 


lens, ground speed and 


information is set manually 
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that, all 
and the sy 


operation automatic 
stantly 


best 


tem con adjusts 


the cameras for pictures. 


For night work, the system re 
cords when flash bombs have 


then 


been 


released when 


calculates 
each is to explode and works cam 


The 
building 


era shutters accordingly. 
equipment is built on a 
block plan so that faulty 


assemblies Can be 


elec tron 


( hanged Ca ily 


> Who 


ance Lab 


The Aerial Reconnais 
at Wright ADC laid out 
the performance re quirements and 
the 
that developed 
the 
trument Co., 
the 


electronic des 
The firm 
and constructed the s 
Bill Jack Scientific In 
did much of develop 
ment work, A. B. DuMont Labs, 
Chicago Aerial Industries 
Fairchild 


(i rporation 


general ign of 
ystem 


tem are 


which 


and 


Camera and Insti 


ment 


> Ike’s Plan 
photographic inspection of military 
installations in both Russia and the 
U. S., as 


Practicality of aerial 


proposed by President 
Eisenhower, has been questioned by 
the U.S.S.R. But the the 
method upheld by both 
the U.S private 
aerial survey 


value of 
has been 
government and 
firms 

Photographic Survey Corp. of 
Canada has pointed out that even 
during World War II, aerial photos 
taken at 30,000 feet 
as small as 18 


the aid of 


howed objects 
with 
fighter 
above West Germany 


photograph 


inche Today, 
electronics, a jet 
ten miles can 
Poland 


H in 
a large part of the 


( ze ho lovakia, 

War 

well as 
f 


area ol 


as far east as aw, all of 


vary, as 
and the 


vestern Romania 


Ukraine 


Color TV Warms Up 
For Takeoff 


Industry moves ahead in 
color planning and sales, 
but has a long way to climb 


IN Nove mber, NBC, RCA and West 
inghouse stepped-up their tv activ 
ties The 
$12-million program to expand it 
facilities in New York, Chi 
Hollywood, doubling it 
schedule of 40 
the fall of 
inced that its 
WNBQ, will be made 
in all-color ty April 15, 


1956 


network announced a 
color 
Cayo and 
present live-color 


hours monthly by 1956 


It also anno station 
in Chicago, 


station by 


>» Tube Westinghouse 


announced 





JSTRY REPORT 


(elsiilsitl te, 


COLOR TY PROGRESS 


BLACK AND WHITE 
TV SET PRODUCTION 


‘ 


MILLIONS OF SETS (CUMULATIVE) 








WHERE WE ARE | 


NOW IN COLOR 
SET PRODUCTION” 1955 


O47 oa 000 

a $1-million program to buy equip 
ment for the production of its new 
all-glass color tv picture tube 
which it feels will be ready for the 
market 


next spring 


PF Sets—RCA 
sales rate of 
week A 


firm 


reports a current 
1,000 
recent 


its distributors’ 


sets a 
the 


color- 


color 
survey by 
showed 
set sales in individual markets. Its 
Cincinnati distributor reported 
that 68 color sets were sold during 
the World Series. Its Washington, 
D. C, outlet reported sales of 28 
sets to consumers and 7 to public 
places during the first three weeks 
of October, 

The RCA distrib 
utor, during the three-week period 


Philadelphia 


before, during and after the Series, 
333 sets to authorized dealers 
109 
places, In 
area, 181 
10-day period before and during the 


sold 
to consumers and 
the 


color sets were sold in a 


who moved 


public Los Angeles 


Series, 


> Time 
ing made in color-set production 
and sales, the industry has a long 
way to go to equal present black- 
and-white business. 


Despite sizable gains be 


This is shown 
in the chart of present total color 
set output on black-and-white tv’s 
time On that basis, color 
tv now is about where monochrome 
was in mid-1947. 


scale, 


More Small Computers Appear 


Prototype machine employs 
magnetic amplifiers. General 
purpose unit is desk size 


MAGNETIC amplifiers have made 
their appearance in the electronic 
digital computer field. A business- 
type machine announced by Sperry 
Rand magnetic-amplifier 
units known as micro-feractors in- 
tubes 


uses 


stead of electron or tran- 
sistors. 

A prototype unit was built last 
June and models will be available 
early in 1957. It will sell for 
about $12,500. 

Other computer designers, en 
gaged largely in government work, 
are working on machines combin 
ing transistors and magnetic am 
plifiers. The transistors will pro 
the switching 
while the magnetic amplifiers will 


vide high-speed 


build up the necessary amplification 


for driving the ferrite-core mem- 


Oories, 

General Purpose—-A_ desk-sized 
computer designed engineer 
ing and scientific computation has 


for 


unveiled by 

Glendale, Calif 
The 

ders. 


been Librascope of 
has 16 
A library of subroutines is 
The magnetic-drum 
memory stores 4,096 30-bit words 


machine basic or 


available 


The machine operates serially us 
ing single-address internal binary 
operation with fixed point. 

Access time varies from 2 to 17 
milliseconds. Clock frequency is 
120 ke. Addition requires 0.26 mil 
liseconds time; 
multiplication and division require 


excluding access 


The machine con 
sells for $29,800. 


17 milliseconds. 
sumes 1.5 kw; 


>» New Company—Boston’s Labora 


tory For Electronics, makers of 
character recognition devices and 
other equipment, is 


working on a general-purpose digi 


electronic 


tal computer. 

Through arrangement with Brit- 
ish Tabulating Machine, LFE in- 
tends to have available a compre- 
line of 
equipment, it is reported. 


hensive data-processing 


Be deer TNE Lh 


x 


Librascope general-purpose computer 


> Tandem—In government 
applications, any failure of data 
processing equipment could be dis- 
astrous. A wrinkle is con- 
necting two IBM model 704 com- 
puters in tandem with connecting 
equipment to enable one machine 
to act aS a spare in the event of 
failure. 

The model 704 is a large-scale 


some 


new 


digital computer especially de- 
signed for engineering and scien- 


tific computation. 


Electronics Gains 
In Atomic Energy 


Many companies move into the 
field as peacetime use of 
nucleonics gains ground 


TWENTY percent of the exhibitors 
at the U. S. Nuclear Congress Ex- 
position in Cleveland are in elec- 
atomic ex- 
position in Geneva in August and 
in New York in October nearly 40 
percent of the exhibitors 


tronics. At the recent 


were elec- 


tronics producers. 


> Equipment 
ics firms now in 


For many electron- 
the atomic field, 
instrumentation is the big 
includes prospecting 
radiation monitoring 

instrument 
low-level 


busi- 
ness. It 
equipment, 
instruments, compo- 
nents, anticoincidence 
counters, radiation spectrometers, 
pulse-height analyzers, and medi- 
cal instruments. 
Sut electronics manufacturers 
Continued on page 10) 
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Typical current 


Amplification characteristics 


nN 
oO 


Ip 


N 
oO 


CURRENT AMPLIFICATION I. 
— —_ 
Oo ol 


Sylvania NPN Power 


Checked against similar types 
Sylvania’s Power Transistor consist- 
ently provides higher current gains. 


1.0 1.2 1.4 


1.5 


Emitter Current, (amps) Ie 


Transistor 2N95 Exhibits 


Operated at 1.0 amp emitter-cur- 
rent, the Sylvania 2N95 Transistor 
typically provides a current gain of 
17...3'% times that of comparable 
types A and B. Even at 1.5 amp 
emitter current the 2N95 typically 
exhibits a high gain of 13... in fact, 
as the curve shows, the Sylvania 
2N95 provides the highest gain over 
the widest range of operating current 
conditions 

In addition, Sylvania’s 2N95 com- 


“another reason why it pays 
to specify Sylvania’ 


¥SYLVAN 


bines all the important features you 
want in a power transistor, whatever 
your application. If, for example, 


yours is a switching application, the 
2N95 offers high gain at highcurrents. * 


Designed for low thermal resist- 


ance, the Sylvania 2N95 Transistor ; 
provides dissipation up to 2'4 watts ; 


without an external heat sink and up 
to 4 or more watts with a suitable 
heat sink. This insures stable opera- 
tion in high ambient temperatures. 


Shown 
more than 
twice the 
actual size 


+ hates 


_ You compare 


=) Check the 
» similar Transistor types yourself 
| for current gain as well as all of these 
' important power Transistor features 


Sylvania 2N95 against 


Does the Sylvania 

2N95 offer — 
lower cost 

2. low input impedance 
low thermal resistance 
high current switching 
high current gain 


3. mounting for air cool 
or heat sink 


hermetic seal yes ¥ 


= 


¥'. 


A smaller version for heat sink mount 
ing, the Sylvania 2N102 is also avail 
able with the above features 


® () High frequency 


Dept. M20R 


Name__ 


SYLVANIA ELecrric Propucts Inc 


1740 Broadway, New York 19, N.Y 
(Canada) Ltd 
Unwwersity Tower Building, Montreal 


ELECTRONICS - 


In Canada: Sylvania Electric 


LIGHTING + RADIO + 
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| Company 
Address___ 


Want more information? Use post card on last page 


[_] High gain, low frequency 
Types 2N34 and 2N35 


TELEVISION - 


Check your application for complete data on other 
| Sylvania Transistors 


{_] High power, low frequency 
Types 2N95 and 2N68 
Types 2N101 and 2N102 


Types 2N94 and 2N94A 


Sylvania Electric, 1740 Broadway, New York 19, N.Y 


ATOMIC ENERGY 
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are not only in instrumentation 
for the atomic field. Sylvania, for 
example, is producing reactor fuel 
elements. Others produce special 
components for reac- 
As much as $85,000 worth 
may be used in the typical small 
unit. 

> Potential—It is estimated that a 
total annual volume of over $200 
million in electronic equipment 
will the next ten 
years from the expansion of the 
peaceful use of atomic energy. In 


electronic 


tors, 


result within 


addition, there will continue to be 

considerable government and mili- 

tary business for the industry. 
This volume will not be gained 


without increased expenditures 


for control and instrumentation 
research. According to the Atomic 
Industrial Forum, such spending 
will rise from the $106,000 of 1953 
to $4.2 million by 1958. 

It was pointed out that the in 
dustry does not know which type 
of reactor will prove superior in 
the 
the 


sensing components will have to be 


near future. Consequently 


development of control and 
approached on a piece by piece 
For 


ponents, however, design and de- 


basis. instrumentation com 


proceed nearly 
unhampered the 
outline of the system is known. 


velopment can 


because general 


Industry Plans Spending for ‘56 


Companies schedule increased 
plant and equipment outlays, 
see increased sales 


SPENDING for new plants and equip- 
ment next year by electronic and 
electrical machinery firms will be 
13 percent higher than this year, 
according to a preliminary survey 
of business’ plans for capital 
spending in 1956 by the McGraw 
Hill Department of Economics. 

Over $507 million will be spent 
by companies in the field in 1956 
compared to $449 million this year 
and $439 million in 1954. Most of 
the firms surveyed believe that 
they will equal or exceed their 
1956 spending in 1957. Some 62 
percent of companies surveyed 
are planning about the same in- 
vestment and 10 percent expect to 
increase plant and equipment in- 
vestment in 1957. 


P Sales Higher—The survey also 
shows that electronic and electri- 
cal machinery firms expect sales 
in 1956 to be 7 percent higher than 
in 1955, explaining to some ex 
tent the reason for increased ex- 
pansion, The sales increase equals 
that expected by 
whole. 


industry as a 
For individual industries 
the expected increases range from 
2 to 12 percent. 


> Status—-Although spending in 
the electronics and electrical ma- 


10 


600 CAPITAL SPENDING PLANS INCREASE 
ca ecient 


f 
(ELECTRONIC & ELECTRICAL MANUFACTURERS) 
PLANNED 


500 


TuaL ESTIMATEO 
ACTUAL yi 


g 


MILLIONS OF DOLLARS 








industry will be up in 
1956, plans are not yet equal to 
the peak expenditures made in 
1953. Also, compared to all manu- 
facturing the increase for the elec- 
tronics industry is relatively 
small. Manufacturers as a whole 
plan to increase capital spending 
30 percent in 1956. The largest 
increases are in primary metals, 
the chemical industry and the au 
tomobile industry. 


chinery 


> Future—Indications that plant 
expansion in the electronics and 
electrical machinery field will con 
tinue in 1957 show that the indus 
try may not lose its expansion mo- 
mentum. Although such plans are 
tentative now, in the 


panies have usually added to their 


past com- 


advance plans, as the target date 
drew near. 


Wrist Radio Uses 
Three Transistors 


Wrist radio, 
a few inche 


complete with earphone and 
of antenna 


FULL advantage is taken of the in- 


herent small size of the transistor 


in a wrist radio receiver just an- 


nounced, 
The 


transistors. 


receiver three 
One 
a regenerative 


other 


contains 
is employed as 
the 


audio 


detector and 
the 
control allows slug 
550 to 1,600 ke and 
the other is a regeneration control. 


two 
One 
from 


comprise 
stages. 
tuning 


> Operation—Sensitivity of the re- 
ceiver, designed by Linear Equip- 
ment Copiague, N. Y., is 
high. In the environs of New 
York City no antenna is needed 
for most Six inches of 
wire is sufficient to pick up the 
weaker locals. At 30 miles from 
the city, one to three feet of an- 
tenna provides reception. 

Mercury cells provide 6 volts to 
power the receiver. Total 
input is 3 milliwatts. 

Operation of the detector at the 
point of oscillation is different 
from that of vacuum No 
beat note is heard with the tran- 
detector of this 
Instead, constants have 
that oscillation 
a low pulse rate, 
similar to that of motorboating in 

The effect on 
misadjusts the 
control while tuning 
is much less disconcerting. 


Labs, 


stations. 


power 


tubes. 
sistor receiver. 
circuit 
been chosen so 
takes place at 


an audio amplifier. 
the 
regeneration 


listener who 


Continued on page 12 
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ceramic Capacitors 


Pin Terminal Disc Ceramic Capacitors 
ad fang : uy ry ed fo r The short, stiff terminals, 3/16" long, are 
accurately held to predetermined lead spacings 
Closely controlled coating “pants” on the leads 
ec a A ize sse prevent resin from extending beyond the tan 
rm h i da mbly 


gent line of the disc, yet no bare dise ts exposed 


between leads. Available in bulk or in Tube-Paks 


Just as Sprague pioneered in the automatic 
manufacture of capacitors, it now takes the lead in 


supplying these capacitors for automatic inser- 


rrr 


Diametral Lead Disc Ceramic Capacitors 
After tape loading in magazines by the manu- 


tion. New ceramic capacitor configuration—with 


double-tinned leads and terminals spaced pre- 
facturer, these capacitors need only have thei 


cisely to a tolerance of + .0O5"—assures foolproof AED POR SRREE SEES SAN. 


automatic insertion in printed wiring boards. 


New packaging means top efficiency in handling, 
testing, and feeding the capacitors. And which- 
ever styles you choose, you benefit from the 
advanced manufacturing techniques . . . exhaus- 
tive quality control procedures . . . and priceless 
on-the-spot engineering counsel which have built 
Sprague’s reputation. 

Brief descriptions of the designs and packages 
are shown at right. Complete information ts 
available on letterhead request to the Technical 


Literature section, Sprague Electric Company, 


35 Marshall St., North Adams, Massachusetts. 


Cll 


Taper-Tab Terminal Disc Ceramic Capacitors 

Flat terminals are designed to jam easily into 
chassis slots, holding capacitors firmly during 
subsequent assembly steps prior to dip solder- 


ing. Available in bulk or in Tube-Paks. 


Tube-Pak* Packaging 

Up to 200 disc capacitors, pin terminal or 
taper-tab terminal, can be packed in cach two 
foot long Tube-Pak. These slotted cylindrical 
magazines are a perfect hit for automatic inset 
tion equipment now in use by several leading 
television manufacturers, Both types are plugged 


at each end before shipment 


® Trademark 


for automation 


WORLD'S LARGEST CAPACITOR MANUFACTURER 


Export for the Americas: Sprague Electric International lid, North Adams, Mass. CABLE. SPREXINT 
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FIRST electronic range comes off the 


Tappan Stove production line a 


Home Cooking Goes Microwave 


Units priced at $1,200 go on 
the consumer market. Plant 


expansion to boost output 
MAGNETRONS started 
kitchens month 

the Tappan Stove Co. put an 


moving into 


home last when 


for hom 


The electronic 


wave range designed 


use on the market 
unit was developed in conjunction 


with Raytheon which has had a 


commercial electronic range avail 
able for 


some time 


> Features— The 
by the firm as a 


offered 


stack 


range is 
built-in or 
on type. It weighs 150 pounds and 
the 


built-in 


is about ame size as conven 


tional ovens It incorpo 


rates an electric unit for brown 


inp since microwave cooking 


uniformly throughout and 


cooks 
doesn’t produce a hardened 
face 


lemperature controls 


sur 


have been 
The 


low 


eli! 
foul 
speed 
time 
browning 


nated on the new range, 


ontrols are high and 


selectors and individual 


the 
units 


for microwave and 
The 
timer is calibrated in seconds for 
the first 
tings because of the fast cooking 
A potato can be baked in 


5 minutes, 


microwave 
three minutes of its set 


speed 


a five-pound rolled rib 


12 


roast in 30 minutes and a two 


layer cake in six minutes. 

The range operates on 220-volts 
vith the same type of cable as an 
electric range. It requires no spe 
The 
magnetron operates at 2,400 mc, a 
FCC 


Power is 


cial installation or plumbing 


frequency assigned by for 


microwave cooking. 


upplied by a four-tube rectifier 


init. 


>» Market 


not 


Although 

immediate 
the 
will be offered in 
other 


Tappan does 
plan nationwide 
electronic 


Detroit 


distribution ol 
range, it 
several markets 


and major 


this year. The introduction is be- 
ing limited to enable factory serv 
ice personnel and home economists 
adequately to train. distributor 
personnel 

Although the price of the range 
is higher than conventional units, 
the cost of operation is lower, a¢ 
cording to Tappan. 

Tappan is allocating some of the 
space provided by a_ $300,000 
plant expansion for increased elec- 
tronic range production. GE plans 
to put its version of the electronic 
the market in 1956 
Other major range makers includ- 


Westinghouse and 


range on 
ing Frigidaire 
are also expected to move into the 
field 


Small Business Gets 
More Air Force Work 


Total of $20 million more 
in prime contracts went to 
firms with under 500 workers 


AIR FORCE spending for electronic 
equipment totaled $350 million in 
fiscal 55. The Air Force spends 


more for electronics than any 
other armed service. 

Small business firms, those hav- 
ing less than 500 employees, are 
getting more of this business. In 
1955, 
awarded $20 million more in prime 
1954. See chart. 


were less than in 


fiscal small business was 
contracts than in 
Total 


1953 


awards 
1952 


trend 


and but an apparent 


downward has been re- 
versed 


Air 


ness 


The figures represent all 
small 
portion goes 


Force awards to busi 


A significant 
for electronics. 


> Orders—During fiscal 1954, a to 
tal of 5,614 awards of over $10,000 
were placed small business 
for a total value of $425.2 million. 
$131.4 million was 
placed in orders under $10,000 to 
bring the grand total to $556.7 mil- 
lion. In 1955, 801,555 con- 
purchase orders 
total of 


with 


In addition, 


fiscal 


tracts and were 


awarded worth a $576.8 


million. 


> Reasons 
from 


\ir Force expenditures 
$5.6 billion in 1954 to 
1955. More 
needed by Air 
could be produced 


rose 
$6.1 billion 
of the 


Force in °55 


for fiscal 


equipment 


business 


by small 


In 1954, it was estimated that 


AIR FORCE SPENDING WITH SMALL BUSINESS 


FISCAL YEAR 


Continued on page 14 
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For all your Tape Wound 
Core Requirements, specify 


CORES by ARNULO 


You'll be assured of the performance and uniformity you want, when 
you use Arnold Cores as magnetic components in your amplifier, 
transformer and reactor assembl! 


] 


Our facilities for production and { 


testing are highly modern and 
complete. Arnold is a fully integrated company, controlling every 
manufacturing step from the raw material to the finished core, and 
therefore best able to maintain high quality control. You have at 
your command the most complete line in the industry mtaining 
every type, shape or size core you may require to meet design needs 
or electrical characteristics 

Many sizes of Arnold Tape-Wound Cores are carried in stock for 
immediate delivery. @ Write for additional information, and let us quote 


on your requirements and help solve your problems. 


HERE'S DATA VOU NEED... 
Write tor these Bookiets 

1 BULLETIN TC-101A Properties 

of Delcamax, 4-79 Mo-Permalloy and 

Super-malloy 28 pages of technical 

data on Arnold Tape-Wound Cores of 

high-permeability alloys 


2 BULLETIN SC-107 Arnold 
Silectron Cores round juare, rec 
tangular, or C and E cores; 52 pages 
of data on shapes, sizes t t 


ADDRESS DEPT. E-512. 


EERING (OMPANY. 


SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION | 
General Office & Plant: Marengo, Illinois 
P- DISTRICT SALES OFFICES... New York: 350 Fifth Ave. 
<=" Los Angeles: 3450 Wilshire Blvd. Boston: 200 Berkeley St. 


ast page 
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worth $73! million 
handled by 
1955 the 
When actual awards were 
76 percent of the 
in both to small 
Hess 

This 
out of line, physical facilities that 
inability to meet 


contracts 


could be saat busi- 


ness. For figure was $755 


million. 
made, amounts 


years went busi- 


was due to prices that were 


were inadequate, 


delivery dates or no bids being 


received from small business. 


>» More 


volume of 


Along with the increased 


Air Force prime con 


busi- 
help 
Large 


small electronic 
receiving 


subcontracts. 


tracts, 


nesses are greater 
in securing 
prime contractors have been activ: 
in supporting small businesses. 
GE, for 


facturing 


example, has a manu- 


services division’ to 
defense subcon- 
that 
production capacity. 
government asked 

prime contractors to report 
the 


awarded to 


funnel orders to 
have 
The 
large 
peri- 


tractors and suppliers 


available 
has 
sub 


odically on number of 


contracts small busi 


ness. 


HOW TV STATIONS ARE DOING 


STATIONS IN 
SERVED BY.. 


) OR MORE 
Al! , 


VHF 
MARKETS 


PERK 


1D COVERING 


1/54 


| 
| UWF STATIONS IN 
| MARKETS SERVED BY... 


TWO OR MORE 
VF 


THROUGH 10/54 


FCC Looks At TV Competition 


Survey of uhf and vhf stations 
shows effect of competition, 
population and programs 


‘TrIRD survey of post-freeze tv sta- 
FCC compared the profits 
of uhf and vhf stations. As shown 
in the chart, the number of un- 
profitable vhf stations 
with the number of vhf 
For uhf stations 
competition, the 
pened only more so, 


tions by 


increased 
competi- 
with vhf 
same thing hap- 


tors. 


> Losses—In areas served by two 
or more vhf stations, 70 percent of 
surveyed uhf stations and 32 per 
cent of the vhf stations covered 
had continuing monthly losses dur- 
ing the ten-month period of the 


4 


served by 
the 
vhf’s 


survey. In 
vhf, 71 
29 percent of 


areas one 


percent of uhf’s and 
the 
profitable every month. 


station markets, 33 percent of the 


were un- 
In single- 
uhf’s and 25 percent of the vhf’s 


were in the red, 


P Other Factors—In addition to 
competition, the size of the market 
and programs offered 
portant to the profit-loss picture. 
Over half of the vhf stations with 
continuing monthly losses were in 
communities with less than 75,000 
population. As for the effect of 
network programs, the study 
showed that only 18 percent of the 
vhf stations that carried network 
programs in excess of 7.5 hours a 
week and 38 percent of uhf lost. 


were im- 


Electronic Gear With- 
stands Atom Blast 


Communication equipment 
stands up under impact 
of 30-35 kiloton blast 


DETAILED information released on 
the effects of atomic-blast 
sure on commercial communica- 
tion equipment indicates that it is 
generally much more resistant to 
nuclear effects than some typical 


expo- 


residential structures. 

A brick building located at a test 
point 4,700 feet from ground zero 
collapsed but a tv located 
still in 
operation without any servicing re- 


recei ver, 


in the same building, was 


quired, 
> Damage—Mobile-radio antennas 
members were bent but still usable 


result of blast 
at the building location 


dam- 
Minor 
cover- 
radi- 


as a direct 
aye 
cable 


thermal 


damage to coaxial 
ings 
ation. 
The and knobs 
on tv sets and radios were cracked 
fall- 
ing objects. However, performance 
was in no case seriously impaired. 


was caused by 


plastic 


Cases 


and chipped when struck by 


Under blast conditions, whip an- 
mobile rigs showed a 
tendency to bend or break off 
where attached to the Tel- 
evision were 


tennas on 


vehicle. 
antennas 
damaged beyond repair. 
Outage of a-m_ broadcast 
transmitter to the 
of the 60-cycle power supply. 


receiving 


one 


was due failure 


Operations Research 
Gains In Industry 


Some firms establish 
new departments; others 
retain consultants 


APPLICATION of operations research 
is gaining ground in the electronics 
industry according to a survey re- 
ported at the operations research 
conference held in New York City 
by the Society for Advancement of 


Management. 
Continued on page 16) 
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automatic 
machines 


WILL PRODUCE YOUR 


---- GLASS DIODES 


TRANSISTORS, TUBES 

AND OTHER 

ELECTRONIC COMPONENTS 
faster, 


more economically 


Automatic Diode Beading Machine #2549 


Send for Kahle’ valuable file on automatic equipment — today! - 


hihle ENGINEERING COMPANY 


1310 SEVENTH STREET NORTH BERGEN, WN. 


Designers and builders of special automatic and semi- 
automatic equipment for all industrial operations. 
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> Survey—Of 33 electrical and 
electronic firms queried, 22 replied. 
Twelve of the 22 companies now 
use operations research and have a 
total of 59 people assigned to the 
work. Six of the companies 
consultants for operations research 


use 


studies. 


> Use research was 
developed during World War II 
by the military. According to SAM, 
it helps executives predict the re- 
dif- 
variable conditions. 
provides a 


Operations 


sults of an operation under 
ferent 
This 


decision-making and forecasting. 


sets of 
sound basis for 
Operations research has been ap- 
marketing, determining 
reliability, blending raw 
materials, scheduling of personnel, 
industrial communications, budget- 
ing, financial incentives, transpor- 


plied to 
radar 


tation, traffic, allocation of sales 
effort and production and inven- 
tory control. Operations research 


has boosted use of electronic com- 


puters in business and industry, 


Personal Paging 
Business Advances 


Potential market seen for thou- 
sands of tiny vhf receivers and 
200 transmitters 


PHYSICIANS, delivery services and 
repair crews are finding radio pag- 
ing essential in their work. 

The paging transmitter continu- 
ously broadcasts numbers assigned 
to the individuals paged until the 
person calls into the office by tele- 
phone. 

Signals are received on a pocket- 
size vhf receiver. Transmitters op- 
erate on 85.58 or 43.58 me and cost 
about $2,000. The paging service 
usually operates on a subscription 
service with each subscriber paying 
$12 to $15 a month. 


>» Operators—-A paging service is 
in general an outgrowth of tele- 
phone There 
are currently 50 to 100 services 
with an estimated total of 4,000 re- 
ceivers, 

Potential market at present is 
200 transmitters, 


answering services. 


about 


16 








RECORDS can now be heard while traveling a 


High-Fidelity Hits the Road 


Automobile record players 
introduce new style and disk 
standards and open new market 


FOR $80, any owner of a 1956 Chrys- 
ler Corp. automobile may have his 
car equipped with a newly devel 
record player that mounts 
the dashboard. The 
player’s pickup arm will track the 
under all 
conditions ... 


oped 
under car’s 
record road-operating 
short of a collision. 
Each player is supplied with six 
records, Additional records can be 
purchased for $2.50 to $4.95. 


> Technical Details—The record 
player was developed by CBS-Co 
lumbia 
at 164 
which 


Laboratories. It operates 
rpm from 18 v 60 
is converted from 12 v d-c 


cps, 


cps by a vibrator power supply. 
The pickup cartridge is of ce 
ramic and is mounted in a counter 
balanced arm that concentrates the 
mass at the pivot point. The car- 
tridge is fed into the car’s radio. 
Records are 7 
ter and 
groves 


inches in diame 
with 550 to 700 
depending on 


are cut 


per inch 
music or 


(LP 


yroove 


whether speech is re 


have an avy 


pitch of 235 


corded. records 


erage lines 


per inch.) Playing time of the rec- 
ords varies from 20 to 40 minutes 
per side depending on the groove 
pitch. 

The fine grooves of the 7-in. rec- 
ord require a stylus with a 0.3-mil 
tip radius, ten times smaller than 
that with 78- 
rpm records, 


used conventional 


> Other developments—A German 
portable, distributed by Chemtron 
Industries, Inc., N. Y. features a-m 
f-m reception and a built-in 45- 
rpm record player. The unit op- 
erates from 110/220 v a-c or from 


self-enclosed batteries. The rec- 





A-M/F-M 


record player 


rad has built-in 45 rpm 


(Continued on page 20 
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Essential Dimensions 
Types WS and W5M VARIACS 
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* More Rugged Construction 


* U-L Approved 


* Industrial-Type 
Cased Models 
Completely Enclosed 


* Portable Model 


Basic Type WS VARIAC Overload Protecti 
. 6 amperes rated and with P ton 
7.8 amperes maximum current (0.90 kva) 
The new WS Series VARIACS are another step in General 
Radio’s continuing research and development program to assure 
users that the VARIAC will always be the best continuously- 
adjustable auto-transformer available anywhere in the world 

The new WS’s have many improveme ver the uli ; 
Type Wana VARAG 3 ene s have many improvements over the popular Type 

V-5, electrically and mechanically and in operating convenience 


ee tight weigh, 
cetera sca INPUT ai Amperes 


Volts KVA Volts Rated Max. Type Price Description 
except 2-wire Seven is used) 








115 0.90 )-115 6.0 y 8 ws $17.00 <ased 
Some Features Are ; nan 
115 0.75 ) ; 5 é wsm 21.30 see footnote A 
Basic W5 model has 20% Increased Power Rating 135 5 4 — 
Drawn Wrought-Aluminum Square Base, De 115 0.69 115 ‘ 6.0 | WSMT 26.00. | an facta 
signed for Excellent Heat Transfer much more )-135 5 5.0 
rugged . . . will withstand MIL-T-945A Shock 115 = 0.69 115 5 6.0 WSMT3 28.50 see footnote 
and Vibration Tests )-135 ‘ § 
Type W5M VARIAC, panel mounted i 
«+» four screws in corners of square Improved Brush Radiator etting of radiator 230* 0.60 0-230 2.0 2.6 ws 19.00 cased 
7 
base and brush independent of position of shaft Se ctaieliatsaeren . ; 
disc-type radiator completely covers and protects 230° 0.60 230 2.0 2.6 WwSHM 23.50 see footnote A 
Duratrak brush track j ai - | sm | i 
Enclosed single and ganged models in industrial- ie 0.55 ° aon ; , 2A WSHMT 28.30 = see footnote B 
type rectangular cases can be panel, behind 
panel, wall or table mounted conduit knock- *The 230-volt models can be used on |! 5-volt lines. When so vsed, the 0-270 volt 
outs conveniently located all mounting hard- output range is limited to a rated and a maximum current of ampere 
ware included A Completely enclosed with conduit knockouts C same as (8) except 3-wire 


grounding line d and J-ter 
minal plug 


B Bench model with 2-wire line cord, line switch 


Same mounting holes as all V-5’s plus addi- 
le F g hol I outlet, overload breaker and carrying handle 


tional mounting holes in each corner of 


quare base for convenience and extra rigid 


Klixon- Ae pave reset thermal 





pl pcan ity. In most cases can be substituted di- i a a : aad oy ; fe + 
from prolonged overloads rectly for V-5 ie 
mo jel } Y % 6 
Type W-5 VARIAC Assemblies LJ | , 
Type Description Price 2 
W562 -.2-Gang WS $41.00 ee ; still 
W5G2M 2-Gang WS completely enclosed 49.00 
with conduit knockouts Essential Dimensions 
| " 6 | Types W562, W5G3 
W563 3-Gang WS 61.00 W5G2M and W5SG3M 
WS5G3M 3-Gang WS completely enclosed 69.00 VARIACS 


onduit knockouts 


WSHG2 2-Gang WSH 45.00 
WSHG2M 2-Gang WSH completely enclosed 43.00 


with ¢ 





























Three-gang sed models 
with conduit knockout " & qulve-heavy 
ing r WSHG3 3-Gang WS5H 67.00 we po 
ne aan conduit WS5HG3M 3-Gang WSH completely enclosed 753.00 4 mounting brackets 
knockouts with conduit kneckouts vided for table mou 


GENERAL RADIO Company hac 


275 Massachusetts Avenue, Cambridge 39, Massachusetts j 


90 West Street NEW YORK 6 
8055 13th St., Silver Spring, Md. WASHINGTON, D. C 





1150 York Road, Abington, Pa. PHILADELPHIA ® 
920 S. Mic “4 Ave. CHICAGO 5 , . 
1000 N. Seward St. LOS ANGELES 38 We sell direct. Prices shown are NE 


f.o.b. Cambridge or W. ( ord, Mas 


for TRANSISTORS |]..RAYTHEON 


Raytheon's new 
Semiconductor Division 
Plant at Newton, Mass. 


With this $3,000,000 plant Raytheon ui =©Not only in better supply, but of 
now utilizes approximately 180,000 at’ the highest quality, uniformity and 
square feet of space for semiconductor reliability. All are PNP Germanium 
research, engineering and manufacturing activities. Transistors hermetically sealed. 


SUBMINIATURE LOW FREQUENCY TRANSISTORS 


Collector Emitter Base Base Max 
eeeee " a eee Current Resistance Current Noise 
Meg Cutoff Ampl Factor 
Volts ohms pA ohms Factor 


2.0 6 
2.0 
2.0 6 
— ee. ae ~ € 
new 2N138 2.0 


Tix! 





2 Les mex. 





RAYTHEON TRANSISTOR FIRSTS 


FIRST company to make point contact transistors commercially available 
— in late 1948. 


FIRST to mass produce germanium junction transistors — in late 1952. 


FIRST to mass produce fusion-alloy RF transistors — in late 1954. 


HIGH FREQUENCY TRANSISTORS 


Collector Emitter Extrin Base Alpha Rise time* | Decay time* 
Current Base Current Freq Sapa . msecs 
—_ Resis Amp! Cutoff 
Volts ohms Factor me 


new 2N111 /CK759 
__2N112 


*measured in circuit which will be supplied on request Note: above characteristics are average except where noted 
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LD Presents... 


A COMPLETE LINE OF 


Bonded Silicon Diodes 


TYPICAL REVERSE VOLTAGE CHARACTERISTICS AT 25°C. 


Reverse Voltage 


125 100 


TYPICAL REFERENCE DIODE CHARACTERISTICS 


Raytheon Bonded Silicon Diodes 
provide low reverse current and ' | All diodes shown actual size 
good stability at high tempera- | ig 
ture. Every diode receives four 
temperature cycles of one hour at 
55°C and one hour at +150° 
followed by thirty-six hours 
at 95% relative humidity and 
70°C. Exact characteristics are 
maintained after temperature cy- 
cling and stability remains ex- 
cellent over long periods. 


25mA 


mn 2, Forward Zz Max Reverse 
a at +10V pA at Volts 
} 

| 


8 
10 


‘ 


0.001 10 
0.005 10 


0.05 RAYTHEON 


0.1 § 


ad MANUFACTURING 
0 COMPANY 


5 
3 
5 
2 
1 0.2 


| 
| 


Above ratings at 25° c 


RAYTHEON MAKES ALL THESE: 
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ord player operates from the bat- 


teries too. European-type tubes 
are used 


Battery or a-c line operation is 


@R ee eeaeun 
sheaaaaenns 
Sasnaneaae 
sanannneas 
seseasnne 
“AHR BRA RRS 


i 


also a feature of a new RCA Vic- 
tor portable radio and 45-rpm rec- 
ord-player combination now on the 
market. 


SMALLER lighter equipment, like this airborne digital computer, is developed 


as 


Transistors Gain In The Military 


Airborne digital computer and 
underwater torpedo control 
operate without tubes 


IXLECTRON tubes have been replaced 
by transistors in an Air Force air- 
borne digital computer and in a 
Navy 

ystem 


ultrasonic torpedo control 


> Airborne 
oped and 
American 


The computer, devel 
flight tested by North 
Aviation for the Air 
Force, uses some 1,000 transistors 
etched takes up 
only three cubic feet of space and 


and circuits. It 
weighs 125 pounds. 

An electron-tube computer with 
half the capacity would be four 
times take the 
The 
computer uses less than 100 watts 
compared to about 3,000 watts for 
an electron-tube counterpart with 
only half the capacity. 

The etched and transistorized cir- 
cuits in the unit are designed in 


heavier and would 


space of an average closet. 
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the form of 51 standardized panels 
for reliability and quick servicing. 
The panels can be pulled out like 
file cards for testing and replace- 
ment. The computer can continu- 
ously integrate 93 quantities sim- 
ultaneously and generate continu- 
differential 
trigonometric problems. 


ous solutions of and 


> Underwater 
Westinghouse 


Developed by 
research laborato- 
ries for the Navy’s Bureau of Ord 
nance, the new ultrasonic torpedo 
control is fully transistorized. The 
transistors can operate directly on 
the low voltage of the torpedo bat- 
tery. This eliminates the need for 
a separate source of power and 
makes the system more simple and 
compact. The total power required 
for the control using transistors is 
only that of an 
electron-tube 


about one-tenth 


equivalent control. 
With transistors the warmup time 
of 830 seconds or more needed for 
The 


transistorized torpedo is ready for 


electron tubes is eliminated. 


instant operation 


Why Television Sets 
Are Failing Today 


Tubes and capacitors lead as 
troublemakers; average |s 
down to 12 service calls 


WITH the average numbe! serv- 
ice calls per tv set settling down to 
around 14 per year, as compared to 
the 


days, the causes of trouble change 


6 or more in early postwar 
also. 

Percentage figures compiled five 
vears ago (Why Television Receiv- 
ELECTRONICS, 
summarized 


Service, 
1950) 
in the accompanying tabulation for 


Fail in 
p 66, July 


ers 


comparison with the 1955 year-end 
picture for representative service 
organizations. 


Keason for Service Call 
Replace regular tube 
Replace picture tube 
Repair antenna system 
False call 

Replace paper capacitor 
Replace electrolytic 
Replace selenium rectifier 
Replace resistor 

Repair or replace tuner 
Replace other component 
Repair regular connection 
Repair etched wiring 
Realignment and adjustment. . 12 


Total 100 100% 


> Trends 
ance in ty 


Although tube perform- 
sets is much better to- 
day, the tube percentage figure is 
up for two reasons: the tube fail 
still highest for the 
first few months, hence tube trou- 
bles run high in 
organizations 


ure rate is 


factory service 
many 
the 90-day 
and independent 
servicemen tend to replace weak 


where repair 


jobs are within war- 


ranty period; 
tubes hoping the resulting higher 
gain will offset the circuit defect 
and avoid pulling the entire chassis. 
Where organizations train service- 
men to the primary 
cause of trouble, the tube percent- 


repair only 


age drops to approximatel 


cent, 


35 per- 
With the almost complete demise 
of the service contract, false calls 
just How- 
with percent of 


have vanished 


around 60 


about 
ever, 
its calls still made under service 
contracts, RCA Service Co 
1 percent false calls. 
Although millions of antennas 
are now well over five years old, 


(Continued on 


reports 


page 22 
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JACK & HEINTZ 
MODEL 50127.000 
CONTROL PANEL 











y —-~PHOTOS CouRTESY OF 
v” CONVAIR AND JACK & HEINTZ. 


y 


AUL-ANGL Barry Mounts 
give sure protection 


Jack & Heintz proved this in testing mounts to pro- 
tect their Hi-Phase voltage regulators and control panels for 
Convair’s supersonic F-102A interceptor. \ 
No other miniature isolator tested could meet Pro- 
cedure I of MIL-E-5272A. ALL-ANGL Barry mounts exceeded 
life-test requirements. 
And the ALL-ANGL works in any position— to 
give sure protection for vital controls through every twist, turn, 
and dive in the aircraft’s most violent maneuvers. 

. Write for Data Sheet J-11. And for your airborne 
requirements to meet standard MIL specifications, ask about 
All-Metl, Air-damped, and special Barry mounts. 


Miniature All-Angl 
‘\ Barry Mount 


ee. 


Here's the mount that meets the 
new needs of today’s jet aircraft 
and missiles — where equipment 
must have greater protection 
against shock and high-frequency 
vibrations —and where MiL-stand- 
ard mounts prove inadequate. 


| BARRY CONTROLS incorporated #707 Pleasant St. Watertown 72, Mass. 


New engineering opportunities are open in Barry’s expansion program, at all levels in all departments, Send resumé. 
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IMIDUSTRY REPORT — Continued 


increased sensitivity of new sets 
may be one factor covering up 
gradual deterioration in antenna 
and transmission-line insulation. 

One independent serviceman 
summarized his experience this 
year in one sentence: “Half the 
troubles are tubes and the other 
half are in the horizontal syne 
system.” 


Tube Machine Makers 
Stack Up Big Year 


New plant expansions 
for increased tube output 
has upped machinery sales 


GROWING production of all types of 
tubes has increased the business 
of the industry’s tube machinery 
makers. One firm estimates that 
sales in the field this year will 
top $20 million. 


>» Why—A look at the plant expan- 
sions of the industry’s tube mak- 
ers so far this year indicates the 
reason for increased business. In 
the first 10 months of the year a 
dozen tube firms have announced 
new plant construction. 

In the past month, two tube mak- 
ers announced extensive expan- 
sions. Sylvania will construct a 
110,000 sq ft receiving tube plant 
and Westinghouse has placed or- 
ders for $500,000 worth of new 
equipment, primarily exhaust ma- 
chines, for color picture tubes. 


> Types—Most of the production 
equipment sold so far this year has 
been for picture tubes and special- 
purpose tubes The machinery 
market for standard receiving 
tubes has dropped in importance 
and consists mainly of replace- 
ment business. 


> Firms—There are some 15 manu- 
facturers of tube machinery. 
Among the largest producers are 
several tube manufacturers them- 
selves. They build machinery for 
their tube licensees and for them- 
selves.. But most of the companies 
are independent machinery firms, 
some specializing solely in equip- 
ment for the electronics industry. 
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Research Heads For Billion Mark 


investment in research and 
development will rise as the 
industry's volume climbs 


SPENDING for electronics research 
and development will reach a bil- 
lion dollars a year in the next 
decade if present spending and 
sales rates continue. 

Currently, the industry spends 
approximately 6 percent of its to- 
tal sales on research and develop- 
ment. This figure is indicated by 
an analysis of the expenditures of 
13 firms in the field and by a gov- 
ernment survey of research in 
electronics and electrical machin- 
ery firms. 


> Companies—Present importance 
of research in the industry has 
been indicated by recent state- 
ments of firms in the field. It was 
also pointed up at the American 
Management Association’s special 
conference on managing product 
research and development. 

RCA recently estimated that 80 
percent of its business in 1955 will 
be in products and services intro- 
duced on the market during the 
last ten years. 

IBM has indicated that it now 
spends about 4 percent of its gross 
on research and development. In 
its accounting and data processing 
division there are about 2,100 
people working on development. 

GE indicates that its Electronics 
Division’s laboratory has a_ bud- 
get of $3.6 million. The laboratory 
has the _ following 
engineering analysis, semiconduc- 
tors and solid state, thermionics, 
dielectrics and magnetics, ad- 
communication 
and computers, video circuits and 
display, microwave and radar, ap- 
plication engineering. 

Remington Rand had a total of 
75 people working on Univac five 
years ago. It now has approxi- 
mately 500 in the division’s engi- 
neering research and development 
group alone. 


subdivisions: 


vanced circuits, 


> Budget—-Consolidated Engineer- 
ing increased research and devel- 


HOW RESEARCH SPENDING MAY RISE 
$18 ——___——_ —_— 


ao 
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opment expense from $165,502 in 
1946 to $1.7 million in 1954, ac- 
cording to AMA. In the same 
period, sales increased from $925,- 
787 to $15.7 million. The firm al- 
located research and development 
expense as follows: 21.5 percent 
for improvement of released prod- 
ucts; 24.7 for product design; 35.9 
for product development; 13.2 for 
applied research and 4.7 for stud- 
ies and service. Its research and 
development expenditures are nor- 
mally set at 10 to 12 percent of 
predicted sales for the next year. 

Varian Associates has an- 
nounced that it plans to up its re- 
search expenditures and plans to 
spend $500,000 on new product re- 
search this year. 


> Shortages—Growth of research 
in electronics is also indicated by 
the shortage of research person- 
nel. A survey by the Department 
of Labor showed that in the elec- 
tronics and electrical equipment 
industry, three-fifths of the sur- 
veyed companies reported short- 
ages of scientists and engineers. 
All the firms with shortages said 
that this was impeding their re- 
search and development programs. 
Several manufacturers of elec- 
tronic equipment stressed that 
their shortage of research engi- 
neers and scientists was extremely 
acute. One of the companies had 
been able to fill only half the 
budgeted research positions. 
(Continued on page 24 
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* LEFT: G-E computer tubes undergo a cut-off life test. The tubes ore 
operated for long intervals with their grids biased to cut-off. Period 
ically the tubes are given a cathode interface check, to make sure no 

sleeping sickness”, or failure to respond to changed grid voltage, 
has developed during inactivity. 
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RIGHT: extensive instrumentation is used to test tube electrical qualities 
that closely affect operation in computer circuits. Zero-bias plate 
current; cut-off performance; any difference in cut-off between twin- > 


triode sections—these are three of many characteristics checked 





G-E Computer Tubes are specially tested for 
qualities that safeguard computer reliability! 


General Electric pioneered special tubes for available for your present circuit needs, with 

computers... also developed tests such as those new tubes constantly being added. 

above, which assure that G-E tubes in your Ask for “G-E Computer Tubes And Their 

computer circuit can be relied on to meet de- Applications” (ETD-1140). 54 pages—just 

signers’ aims in all respects. off the press. A book every designer and builder 
The tests are specific in purpose. Each covers will find useful! Tube Department, General Elec- 

one or more tube characteristics important in tric Company, Schenectady 5, New York. 


computer use, and which closely influence the 


accuracy and reliability of the equipment. 
on ' @ G-E computer-tube development is a con- 
There is no substitute for G-E computer-tube Wi: ; , 
’ tinuing process, with new types being added 
quality, which starts with special tube design— 
regularly for faster, more advanced equipment, 


extends through precision manufacture—con- . . 
te gh | , SoBse or to meet special customer requirements 


cludes with exhaustive tube tests that relate where volume warrants. Five types — proved 


directly to computer service. popular—already are in full production: 
Also ... there is no counterpart to G.E.’s GL-5844 GL-6211 

range of special computer tubes now in produc- GL-5965 

tion. You have a choice of proved G-E types GL-5915A GL-6463 


Progress /s Our Most Important Product 


GENERAL ELECTRIC 
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INDUSTRY REPORT Continued 


Subminiature Relay Makers Grow 


More relay makers widen lines 
to include the small units for 


military use 


IN the past two years, the number 
of relay manufacturers in the sub- 
miniature field has more than 
doubled, Today there are about 35 
relay manufacturers who produce 
subminiature relays while in 1953 
about 15 firms were in the field. 

Main reason for the trend to 
miniaturization in relays, as with 
many other components, is that 
weight and size considerations are 
becoming increasingly more impor- 
tant in military equipment, par- 
ticularly airborne gear, the prin- 
cipal market for the units. 

Survey 


>» Market y—One of the 
latest entrants into the subminia- 
ture and miniature relay field is 
Elgin National Watch Co. which 
has acquired two relay firms. In 
making its move into the field, it 
surveyed the market, 


Electronics Grows 


Intercoms and dictating 
machines take the spotlight 


at Business Show 


GROWING use of electronic equip- 
the 
was mirrored at the National 
Business Show in New York City. 
Over 25 companies displayed elec- 
tronic gear ranging from dictating 
machines to facsimile equipment. 
Electronic 


ment in nation’s business of- 


fices 


computers were not 


shown this year. 


© Dictation 
use of multiple dictating systems 


Trend toward greater 
was evident. Up to 20 phones can 
be connected to a single recording 
One manufacturer estimates 
that it is adding more than 1,000 

The price of 
roughly 4 the 

dictating in- 


unit 


new users a month. 
the 
price of 


equipment is 
individual 
struments. 
Indications are that the systems 
can cut dictation costs by nearly 
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Elgin estimates 85 percent of the 
miniature and subminiature-relay 
business is accounted for by the 
military and aviation markets; 10 
percent by the industrial market 
and 5 percent by the commercial 
equipment market. 

Because of the trend toward 
greater use of business machinery 
and toward automatic production 
in industry, use of small relays in 
industrial and commercial lines is 
expected to increase considerably 
in the next 5 to 10 years. It esti- 
mates the military and aviation 
market will account for 50 percent 
of small relay output; the industrial 
field, 35 percent and the commercial 
field, 15 percent. 


> Size Defined—In differentiating 
between miniature and subminia- 
ture relays, Elgin defines the mini- 
atures as those that have a volume 
of approximately 1 to 8 cubic inches 
and subminiatures as those with a 
volume of less than 1 cubie inch. 


In Business 


50 percent. A net saving of al- 
most $15,000 was made by one user 
with 20 stations and 4 recorders. 
Annual savings of over $24,900 are 
expected when the system is ex- 


panded. 


> Intercoms—-Estimates based on 
Department of Commerce figures 
place the annual value of inter- 
communication equipment ship- 
ments in the range of $20 to $30 
million, more than 1947 
shipments of $9.9 million. A sub 
stantial part of this volume is ac- 


double 


counted for by the office equipment 
field. 


> Future—Intercom and dictating 
machine firms see expanding sales 
ahead for the equipment. They 
feel that the vast market of over 
4.1 million business establishments 
in the U. S., not counting individ- 
ual offices, has hardly 
scratched, 

As for future equipment design 


been 


changes, indications are that more 
dictation and intercom equipment 
may be combined in a single unit. 
A few companies already have 
such dual phone-dictation and in- 
tercommunications systems avail- 
able. 


Television Girds 
For New Markets 


Vidicon tube prices are 
lowered. Low-priced tv 
station is demonstrated 


SALES help for expanding television 
applications was indicated recently 
when RCA announced lower prices 
on two vidicon tubes and Dage dem- 
onstrated a complete tv broadcast- 
ing station costing 
$50,000. 


less than 


> Tubes Drop—Suggested resale 
prices were reduced from $315 to 
$230 on vidicon type 6198 which 
is used for industrial 
applications. Type 6326, used in 
black-and-white and in color tv 
broadcast film cameras, was re- 
duced from $565 to $515. Accord- 
ing to RCA, the reductions were 
made possible by substantial sav- 
ings in manufacturing costs. 


television 


> Low Power—The Dage station is 
designed for communities of 
than 50,000 population. It is 
adapted from one developed by 
the firm for military installations 
overseas where stations now in op- 
include those in the 
Azores; Deflavik, Iceland; Thule, 
Greenland; and Bermuda. 

The 
quirements of 
change in tv 
minimum 


less 


eration 


equipment meets the re- 
the recent FCC 
rules reducing the 
power of tv 
communities to 


required 
stations in small 
100 watts and eliminating any re- 


quirements as to antenna height. 


> School Circuit—Dage also dem- 
onstrated a plan to transmit audio- 
visual programs to via 
closed-circuit tv based on the use 
of a central point to originate all 
activities. A three- 

(Continued on page 26) 


schools 


audio-visual 
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VARIABLE 
CAPACITORS... 


“HFA” Similar to “HF” 
model, but with larger air 
gaps for higher breok- 
down ratings. Used for 
high-frequency, low- 
power transmitting. Also 
available as dual unit. 


@ Send for your copy of Bulletin 55E 
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“MC” Designed for maxi- 
mum versatility in mount- 
ings, connections and ca- 
pacity choracteristics. 
Rotor stop permits 180° 
clockwise rotation with 
increasing capacity. Also 
available os dual unit. 





“RMC” Similar to “MC-S” 
but featuring extra rigid 
design. Heavy frame of 
aluminum tie rods and 
end pliotes. 


/ Nae 
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HAMMARLUNO——~TOY [ll 
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“NZ* Compact transmit- 
ting nevtralizing capaci- 
tor designed for easy and 
accurate adjustment. Long 
leakage paths to ground 
from both rotor and 
stator. 


\ 
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"VU" Permits use of 
“lumped constant” cir- 
cuits up to 500 MC. Two 
sections in series elimi- 
nate rotor wiper. Pyrex 
glass ball bearings elimi- 
nate noise from usdal 
metal-to-metal bearings. 


For commercial, military and industrial applications 
you just can't beat Hammarlund Variable Capacitors tor 
uniformly high quality design, materials and workmanship 
The capacitors illustrated here are just a small representative 

| J | 
portion of the complete Hamniarlund line. In addition to stock 
designs, Hammarlund offers you unparalleled variable capacitor 
know-how in development, design and production 
Whatever your needs, when it comes to special or standard 

I 


variable capacitors, naturally, come to Hammarlund 


HAMMARLUND MANUFACTURING COMPANY, INC. 


460 West 34th Street, New York 1, N.Y. 


Want more information? Use post card on last page 
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vidicon color tv film camera which 
uses a folded optical system was 
demonstrated by the firm 
along with a tv-microscope system 


also 


and a servo pan and tilt mechan- 
for remote control of indus- 


trial tv. 


ism 


Civil Defense Fosters 
Electronics Sales 


Federal, state and local 
governments spend increas- 
ing amounts on equipment 


IN fiscal 1955, approximately $2.4 
million was available from the fed- 
eral government for civil-defense 
communications equipment. When 
matched by state and local groups, 
this brings the total available near 
the $5 million mark. 

To qualify for federal aid elec- 
tronic equipment to be purchased 
by local units must meet engineer- 
ing specifications of the Federal 
Civil Defense Administration. 


>» Markets—-A number of electron- 
ics manufacturers have garnered 
share of the business, 
Probably the largest amount has 
spent with two-way mobile 
manufacturers. But other 
equipment is taking a share. 

For example, the Cincinnati di- 
vision of Bendix Aviation, received 
an order for 80,000 self-indicating 
ionization-chamber dosimeters, The 
units, which sell for approxi- 
mately $10 apiece, will be stock- 
piled throughout the for 
emergency purposes, 

Bell Telephone has available its 
bell-and-lights air-raid warning sys- 
tem. It consists of a special tele- 
phone dial, located at a central con- 
trol point, connected by private 
one-way telephone circuits to any 
number of bell-and-lights signal 
boxes, at warning points. One turn 
of the control dial flashes warning 
signals and sounds to all warning 
points, Bell also supplies two-way 
radio equipment which it leases and 
maintains. 

Alden Electronics & Impulse Re- 
cording Equipment Co. has facsim- 
ile equipment available for civil de- 


fense use, 


a sizable 


been 
radio 


country 
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Set Prices Go On 


Set makers revise prices 
upwards in face of rising 
labor and materials costs 


NEARLY every major tv-set manu- 
factured receiver 
prices in the past few months caus- 
ing an average rise of $10 in the 
retail price of many models. Ac- 
cording to set makers, the rise is 
due to increasing costs of material 
and labor. 


> Chart—Trend of radio and tv 
factory prices over the past year 
is indicated by the government’s 
wholesale price indexes for the 
products which cover factory 
Latest figures are begin- 
ning to show recent tv price in- 
creases. They may also indicate 
that more higher price sets are 
being sold. 


has increased 


prices. 


The radio index shows recovery 
from the sharp that took 
place in August. 


drop 


> TV Price Drops—Every 
since 1947 the average retail price 
of tv receivers has fallen. 
year it took one of its biggest 
drops, a $50 decline from $280 to 
$230. The decline is expected to 
continue this year despite recent 


year 


Last 


price increases, but it may not be 
as severe, 


Manufacturers have emphasized 


TV AND RADIO PRICES TURN UPWARDS 
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lower priced sets for the second 
market. Large-screen 
priced below $100 are reported to 
be selling well. Indications 
that a greater proportion of total 
set sales this year will be in table 
In June the 
table 


set sets 


are 
models than last year. 


stood at 60 
models and 40 percent consoles. 


ratio percent 


> Radio Down Too—Radio receiver 
prices have also followed a down- 
path the years. In 
1954, average retail prices declined 
by about $3 from 1953. The drop 
in the U. S. wholesale price index 
for the product in August indi- 
cates that the decline will be much 


ward over 


more severe this year, despite the 
upward trend of the last few 


months. 


Glass Makes Headway In Resistors 


JUST about a year has passed since 


low-power glass resistors first be- 
came available for 
and television receivers. In that 
time a dozen tv manufacturers 
have adopted the component for 
use in current and another 
has the units on order. 


>» Why 
used in specialized military elec- 
tronic equipment, but 
prohibitive for civilian consumer 
goods. It was not until low-cost 
low-power types with 3, 4 and 5- 
watt ratings were introduced that 


use in radio 


sets 


Glass resistors have been 


cost was 


volume use began. Now prices of 
the units, depending on size, range 
from 30 cents to $1. In quantities 
the price is lower. In some cases 


these lower prices have forced 
price adjustments in the conven 


tional resistor field. 


The 
made of a 


> Construction low-power 
film of 
metallic oxides bonded to a Pyrex 


By means 


resistors are 
glass rod under heat. 
of electronically controlled ma- 
the film is automatically 


the proper value and as- 
Continued on page 28 


chines, 
cut to 
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Wide Band Sweeps for 
Aligning 
Radar IF Amplifiers 


KAY Kada- Sweep 


SPECIFICATIONS 


Center Frequencies: 30 and 60 megacycles. Others may be added 
to special order. 


Sweep Width: Wide—20 mcs or Narrow—3 mcs selected by a panel 
switch, 


Sweep: All electronic, linear sawtooth. Sweep signal is brought out 
to terminals for connection to oscilloscope horizontal amplifier. 


Sweep repitition rate is adjustable around and may be synchro- 
nized to the cps line. 


Markers: Up to. 0 oryetal peutmened oe wee — eo one 
; ; ; to sc verti fier. ' ndard at , , 
A combined arenes oscillator and on ab wes, Cthare leoeted oo nomad be ponamen, The stand- 
crystal marker generator, the Rada- ard marks may be replaced with others as specified. Individual 
Sweep is designed especially for rapid on-off control of each mark. 
alignment of radar IF amplifiers. Used Amplitude Modulation While Sweeping: Less than .05 db/mc. 
with an oscilloscope, it will display re- RF Output Voltage: 250 millivolts across 70 ohms. 
sponse curves of IF amplifiers and mark RF Output Control: Switched Attenuator: 20 db, 20 db, 10 db. Con 
up to nine frequencies to allow precise tinuous Attenuator: covers approximately 5:1 ratio, 
; Marker Output Voltage: Positive pulse, approx. 10 V peak. 

adjustment of response. Marker Output Control: Continuously variable, 0 to maximum. 


Power Supply: 105 to 125 volts, 50 to 60 cps. Power input approxi 
mately 100 watts. Circuit electronically regulated. 


Price: $395.00 f.0.b. plant with standard marks. Any standard mark 
may be replaced with a special frequency—$10.00 each. Addi- 
tional marks at $20.00 each. 


KAY 
Kadaliguer 


SPECIFICATIONS 


Sweep: Regular sawtooth, adjust Markers: Fixed: Eight, narrow pulse 
The Radaligner is a two-band sweeping abe around or synchronized with type, crystal-controlled markers 
oscillator designed to be used with a stan 60 cps power line positioned at customer's optior 


dard oscilloscope to determine frequency Frequency Range: Center frequer Avaiivore ~ ow a ‘dual 

i f t f 10 t 170 cies may be selected at any two binatior through individua 

response of circuits from ° mc. points in the 10 to 170 me band witches 

For frequency identification, the Radalig Susep Widihe Center Fremmane be Variable: Frequency continuously 
ve equen ariabl wouahou $ ter 

ner includes eight narrow, cuustomer low 30 mes 5 mcs Wide Band variable —_ throughout elected 

specified, crystal-controlled markers and z 0.5 mc Narrow Band; Center tion accurate to within 0.5 

requency above 30 mcs ©10 
a single variable marker covering both mes Wide Band, +1.5 mes Narrow Marker Output Voltage: Positive 
sweeping oscillator ranges. Center fre 


Band pulse approximately 
quencies of sweep ranges also set to cus Amplitude Modulation While Sweep- peak 
tomer’s requirements ing: Less than 0.05 db/me Marker Output Control: ( 
RF Output Voltage: 250 millivolts variable, zero to maximun 
nto 70 ohms Power Requirements 105 to 125 
RF Output Control: Switched at volts, 50-60 cps, approx, 110 
tenuators: 20 db, 10 do and 3 db watts 


sweep ranges. Frequency calibra 


: mtinuous attenuator Ipprox Price: $795.00 (rack-mounted), f.o.b 
For complete information write: ately 6 db 


oe KAY ELECTRIC COMPANY 


DEPT. E-12 14 MAPLE AVENUE PINE BROOK, N. J. 
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sembled with caps and leads. 
Corning Glass, 
low-power units, 


the 
formed a 


makers of 
has 
components department to handle 
from the elec- 


increased business 


tronics industry. 


Financial Roundup 


Many companies rack up 
record net profits for 
1955’s first nine months 


[HIRD quarter profits for many 
companies in the electronics field 
helped to boost nine month’s earn- 
to new highs. Following are 


the net profit reports of 23 


ings 
com- 
panies for the fiscal periods indi 


cated: 


Net 
fompany 1955 Wrofit 1054 
» om $63,801 $3,336,721 
thorg-Warner 4m 6,076,149 14,052,304 
| roughs tm 8.255.002 6.922.436 
ite om 219,431 1.980.501 
\. kdison 9m 900,162 500,873 
Iclein Watch 6m 168,446 9 GA4® 
‘(jarrett tm 1.093.000 840,000 
(jeneral Control 
im 1,156,664 117 
‘jeneral KElectri 
om i! 9 oO00 126,191,000 
lioffman 9m i ’ 1,139,421 
Maenave im 64,807 b41,729 
linn, Mining 9m 1,685,480 17,808,226 
Motorola %m 1.885 R48 1.590.067 
Phileo 9m 4,454,000 1,275,000 
Precision Tnetru 
ment im 196. 668 122,835 
RCA 9m 0.995 000 27,657,000 
tandard Coil 9m 04,7 1,912,2 
tewart-Warner 
mm 1.445,959 1,831,719 
Ivanta Sm 6,210 6,166,226 
Vexas Instruments 
umn 1090,748 811,842 
run ol 9m 86,511 1,478,493 
ian A mn 12m j L000 225,000 
rec"h ‘ 
OOL,AT7E 16.894 
° ) 


> Securities Electric 
filed 35,000 
hares, par’$1, to be issued against 
at $3.25 per share. Net 
proceeds are to be used for general 


Pyramid 


with SEC covering 


warrants, 


corporate purposes, 

RCA registered with SEC cove) 
$100 million of 25-year 
vertible 


ing con 


subordinated debentures 
to be offered to its common stock- 
They offered in 
the ratio of $100 principal amount 


holders. will be 


for each 14 shares of common 
stock held of record. The offering 
will represent the first public 
financing by the company. Pro 


ceeds will be used for working cap 
ital, 
provements and for further expan 


property additions and im- 
sion of facilities 


28 


FUTURE MEETINGS 


Dec. 12-16: Nuclear Engineer- 
ing and Science Congress, co- 
ordinated by Engineers Joint 
Council, Cleveland, Ohio. 


Dec. 14: IRE Operations Re- 
search Symposium, University 
Museum, University of Penn- 
sylvania, Philadelphia, Pa. 


Dec, 15-17: URSI Fall Meeting, 
University of Florida, Gaines- 
ville, Fla. 


JAN. 9-10, 1956: Second Na- 
tional Symposium on Relia- 
bility and Quality Control 
In Electronics, ASQC and 
RETMA, Hotel Statler, Wash- 
ington, D. C, 


JAN. 18-20: 12th Annual Tech 
nical Conference, Society of 
Plastics Engineers, Hotel 


Statler, Cleveland, Ohio. 


JAN. 19-21: IRE National Simu- 
lation Conference, AIEE, 


ACM, Baker Hotel, Dallas. 


JAN. 25-26: Third Annual In 
dustrial Show, Penn Sher- 
wood Hotel, Philadelphia, Pa. 


en. 2-3, 1956: IRE National 
Symposium on Microwave 
Techniques, University’ of 


Pennsylvania, Philadelphia. 

Fes. 9-11: IRE Southwestern 
Regional Conference and 
Show University of Pa. Phila- 
delphia, Pa. 


Industry Shorts 


> Total of 
communications 


f-m subsidiary 
authorizations 


eleven 


have been approved by the FCC. 


> Market in batteries for transis 
torized radios will reach $100 mil 
lion in three years, according to 


Olin Mathieson Chemical Corp. 


> Small 
has been used to observe deicing 


airborne Pye tv camera 


tests on Britannia airliner engines. 


> Selenium shortage continues and 
the government is again urging tv 
and 
discarded selenium rectifiers. 


radio repairmen to salvage 


> New 
transmission which use the scatter 
the 


techniques of broadcast 


principle make possible im- 


ep. 15-17: 1956 Conference On 
High-Speed Computers, Lou- 
isiana State University, 
Baton Rouge, La. 


Fes. 16-17: IRE, AIEE, Univ. of 
Pa. Conference on Transistor 
Circuits, University of Penn- 
sylvania, Philadelphia, Pa. 


Fes. 28-29: Scintillation Counter 


Symposium, IRE, AIEE, 
Shoreham Hotel, Washington, 
D.C, 


Mar. 19-22: IRE National Con- 
vention, Waldorf-Astoria Ho- 
tel, Kingsbridge Armory, New 
York, N. Y 


Apri. 5-6: IRE, AIEE, ISA, 
Magnetic Amplifier Confer- 
ence, Hotel Syracuse, Syra- 


cuse, N. Y. 


Apri 10-12: Twelfth Annual 
Meeting and Metal Powder 
Show, Hotel Cleveland, Cleve 
land, Ohio. 


APRIL 11-13: 1956 IRE 7th Re- 
gion Technical Conference, 
Hotel Utah, Salt Lake City. 


Apri, 13-14: Tenth Annual 
Spring Television Conference, 
IRE, Engineering Society 
Building, Cincinnati, Ohio. 


ApRIL 23-24: New England 
Radio Engineering Meeting, 
IRE, Sheraton Plaza, Boston, 
Mass. 


mediate establishment of relay 
stations linking America and Eu- 


rope, according to Allen B. Du 
Mont. 

> Latest Admiral tv sets have 
three automated printed circuits 
equivalent to 80 percent « all the 
wiring in the set. 

> Color film-scanner shipments to 


tal 63 units to 59 station 


> Two contracts to apply the prin- 


ciple of acoustic interference 


(electronic sound absorption) to 


military problems have been un- 


dertaken by RCA. 


>General Electric employs 
some 16,000 people in the electron- 
ics field in central New York state 
alone, with an annual payroll of 


now 


(Continued on page 30 
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SPECIFICATIONS 


By specializing in 
servo motors only— not 
systems —G-M gives 
you these advantages... 


@A broader line of servo motors 
in sizes and types to meet a wide 


range of applications 


@ Servo motors available in all the 


When reliability under extreme 
conditions is essential —specify 
G-M Servo Motors! G-M has 
long specialized in supplying 
precision servo motors to the 


Military Avionic Industry, 


especially designed to meet 


military specifications for hu- 
midity, salt spray, tempera- 
ture, vibration and altitude. 
Whatever your needs, let G-M 
build a servo motor with the 
right characteristics to perform 


to your specifications, 


standard +s 


@ Standard sizes specially modified 
to meet specific circuit requirements 


available on a quick-service basis 


@ Creative engineering in desig 
ing special motors with spe 


choracteristics 


@ Faster productio 


W rite today for G-M charts, 


pecifiations, or consultation, 


) Ar NOUS 


manufactured by the Components Division of 


G-M LABORATORIES INC. 
4336 N. Knox Avenue ¢ Chicago 41 


$ yn hronous- 


Motor Generotors Hysteresis Motors 
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STRY REPORT 


between $76 to $80 million, ac- 
cording to R. J. Cordiner, presi- 
dent. 


> Single-sideband for all mobile, 
Alaskan and maritime fixed service 
radiotelephone below 25 mc is un- 
der consideration by FCC to help 


provide more communications chan- 
nels. 


> Production of tv sets in Germany 
is expected to reach 350,000 this 
year and may rise to 1.2 million 
sets by 1958, according to Tele- 


funken. 


Industry Report Index 


Aircraft 
Air force long-distance « 
vbr 7 Nov 
Automatic pilot sales 16 Feb 
‘ivil alr patrol radio 20 Jul 
l’rivate-plane market 20 May 
Radar foldw into floor 24 Jun 
HKtadar network lint 16 Oct 
TACAN 7 Oct 
Trainer business 14 Apr 


Audlo 
Diamond-needle market 20 Jan 
Juke box business 14 Jul 
Magnetic recording markets 12 Jul 
Mobile high fidelity 16 Dee 
Taped mualie future 22 Sept 


Broadcast 

A-M and ty broadcasters make 
progress 12 Jur 
Armed forces tv 16 Jun 

ltrondecasters add up 1964 tv buai 
ness 8 Aug 
Itroadeasters focus on color 19 Jul 
Commercial tv for Britain 24 Bept 
Mducational ty 22 Sept 

eM subsidiaries may subsidize f-m 
Jun 
Networks plan more color 16 Bept 
oundcasting continues profitable 12 Jan 
Soundcasting stations cover nation. .24 Feb 
rV shows in every state 4 Apr 
rV traneamitter market 14 Apr 


Husiness and Finance 
Arizona atate tax 14 Aug 
Arizona wants electronics plants 16 Jur 
Auto and parts firme feature elec 
tronica 22 Sept 
Bankers pronounce 
tin business 
Community tv 
Klectronie 


industry healthy.7 Jun 
stake in electronica. .22 Aug 

growth 12 Jul 
* anseta climb ') Apr 
Klectronica booms in weat 2 May 
BHlectronice firms in nuclear power 8 Apr 
Electronics in business 4 Dee 
Klectronica industry epreade out 14 Aug 
Kleetronice in Massachusetts 20 Noy 
Klectronics profita gain 8 May 
ractory inventories high °0 Oct 
Fewer firma failed in 1954 24 Aug 
Flooded industries bounce back 16 Oct 
Industry future holds $20 billion 12 Ma 
Industry growe 16 Ne 
Industry showa mixed record 20 Sept 
Infrared scopes go commercial 24 Bept 
Los Angeles updates progress 0 Apr 
Maintenance ia $10-billion business.24 Apr 
Manufacturers display 1955 modela 4 Fel 
Microwave ovens in home kitechens.22 May 
Operationa research gains 14 Dex 
artes distributors grow 14 Jan 
Piant expansions . 20 Aug 
Productivity gaing in induaetry 12 Sept 
Reactors expand electronics »+»+12 Bept 
Transistor wrist radio 10 Dee 
Travusistor'a future 14 Nov 
Transistora in consumer products..12 Jul 
Transistors progress seed oe 
Tube machine makers big year 22 Dec 
Tubes process checks . ; Jul 
Tubes show tubes on tv 12 May 
TV and radio get set for summer..10 Jul 
Uitrasonic processing in three mar- 

kets eeeeen oe 12 Feb 
Ultrasonica gains ... . 14 Mar 
U. 8 budget jets electronica spend 

ing : : 20 Mar 
What's ahead for the remainder of 

1955 ; 14 Sept 
What it takes to be an executive. .24 May 
Foretgn 

Flectronica in France : 2° Jul 

Japanese transistor portable . 12 Oct 


Offshore purchases bolster 
rope’s plants 22 Feb 
Puerto Riean boom 7 Jul 
TV output in Canada 16 Mar 
U. 8. electronics at German fair.24 May 
Weat German industry . 22 Feb 
Sales 
Dry-ceell 
(jaa-tube 
Industry 
Industry 


business 10 Feb 
ahift Oct 
volume for 1954 20 Feb 
looks at 1955 24 Jan 
Kiystron business Sept 
Magnetic amplifier sales May 
Magnetron sales 14 Feb 
Manufacturers eye selling costs 10 Jun 
New transistor radio 7 Jun 
Orthicon output 10 Sept 
Phototube sales 10 Apr 
Renewal market gains 16 May 
Transistor portables 10 Feb 
rraveling-wave tubes 22 Jun 
TV manufacturers appraise 1955..8 Feb 


Communications 
Businessmen adopt citizens’ radio.16 Aug 
Facaimile sales 16 Apr 
Microwave relay business 24 Sept 
More two-way radio 22 Jan 
tadar helmet 10 Oct 
Radio aida flood-atricken east 12 Oct 
Radio replaces cable 14 Nov 
Robot op takes code at 600 wpm 24 May 
Sun powers telephone line 0 Nov 
Tax radio market 20 Jun 
Translators ald long distance calls.26 Apr 


Yachtamen boost electronics 22 Mar 


Computers 
Analog computers 
brakes ' les 
Huild-it ourself computer 


help 


machining ex 
Computer controle inventory 
Computer firma report gt 
Computer manufacturer 
000 mark 

Computer men sean low-pric 
fields 
operations 


Comput s cut 


Computers seek new 
Computers 
ingineer 

Magnetic m 
More 


ew compute 


mprove 
humanize 
emory 
computers appear 


models 


computer 
goes juke box 


amall 


Personal paging business 
yee zed computers 


nputer 


Gaoverr 
Glove } robes mergers 
awards emphaalize 
radar 
I urged to 
posal 
Federal Communicationa Commission 
PCC asks military for vhf chan 
nels 10 
budget 12 
competition i4 
moves in on ultrasonics § 


} 
BR 
Fr 
r okays low-power telev 
r 
N 


increase surplus dis 


12 Ma 


— estimates ite 
* looks at tv 


reveals mobile radio use 
named to FCC 

wants in mobile radio 
television 


fack 
NAM 
Toll 


Industry 
Auto industry electronica 
Electronic headlight dimmers 
Electronica in atomic energy 
} 
h 


eyes 


etronics in chemical planta 
jlectronics gaing in movies 
Fire alarms go radioactive 
Industry plans spending for ‘56 
Industry stresses reliability 
Machine makers go electront« 
More locomotives use rectifiers 
Ol firme team with electronics 
OW induatr goes automati« 


Punch cards batch concrete mixer, .20 Jun 
Subminiature relays in industry 24 Dee 
Tones control plant services ..-20 Apr 
Tubes in metal trades 20 May 
Tubes moving underground 24 Jun 
Tubes in tool industry ---10 Aug 


Materials 

Copper prices soar 14 Oct 
Dwindling selenium conserved 19 Oct 
Glass in resistors ° 26 De« 
Glass makers push parts-fields inva 

sion ; ..14 May 
Synthetic mica output 24 Jar 
Wiring board hypo plastic sales 10 May 


Military 
Air fores backs nduastry 
Air force plans parts handbook 
Army buys transistor transceiver. .12 
Civil defense fosters electronics sales 


Civil-defense helmet 
Defense department 

liability 
Defense in Canada ‘ 
DEW line radar 10 
Karly warning radar goes airborne.19 
Klectronics military contracts.,. 8 
Flat-top sounds off with tubes 
Hurricanes speed radar islands 
Industry holds share of defense buy 

ing 8 No 
Military to give navaids business..26 May 
Military pro spurious radiations i A 
Missiles business shoots up 14 Sept 
Navy sees $7.0 billion for 1965 7 Aug 
Radar platform 16 Jul 
Robot aerial camera inavection Dec 
Small business gains military work.12 Dee 
Transistors in military equipment 0 Der 
Twent MM transmitter 4 Jan 


wants more re 


Personnel 
Mngineers guide 
Mock reactor 
Supply of 


missile des 
trains engineers 
technicians 


Production 

Automatic machine wires 

EFlectrolyti« 

Mechanized 
puters 

Mechanized production takes hold 

New tv sets utilize automatic pro 
duction 

Parts makers try new packaging..20 Mar 

Robot assemblers coming soon 14 Ma 


Tape controls panel hole pattern 16 Mar 


chassis. .& Oct 
capacitor output 14 Jun 


assembler builds com 


Research and Development 
Complex scope patterns 
studies 
Electronic cooler 
Electronics and atom!) 
Flectronics aids space 
Electronics revives Aladdin's lamp 
Electronica withstands nuclear ex 


sion 2 


form 


blast 
station 


r accelerates transistor 
production 
Hollow 
Magnistors 
transistor 
Microwave 
Moving engine x-raye 
betatron 
Music synthesizer 
Phosphor sandw h brightens pix 
Researct 
Researcl 


tubes carry 
prom |se 


cooking 


buys testing gear 
heads for billion mart 


ad stations 


Research 
resting jes use electronics 
Transistor quality improve 
dAetaila 


laborator 


Transistor radio 
Transistor trans 


Transistor ubf tet 


Television 
Aluminized tubes 
Bundling cuts 
Medical telev 
More induatries 
New markets f 
New tube 
Set prices He 
ubmarine tv checks fish neta 
Wall-mounted tv picture 
Why television seta fail 


tubes 


ulbs go conventional 

makers get set for 
design 
output 


Europeans to study U.S. standards 


More setmakers move into color 
Project n receiver enters color 
field 7 
Push for color tube output 7 May 
for color tv 8 Jun 
Taped cole moves toward mar 


Tape used 


12 Apr 
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VERY 
onanew TUBELESS! 


MAGNETIC AMPLIFIER 


— littl A, alla 


MODEL MLR - 1000 


1KVA 


x NO TUBES TO REPLACE 


> NO MOVING PARTS 
vx NO VIBRATING CONTACTS 
ve REGULATES RMS VALUE 


ve IDEAL FOR UNATTENDED INSTALLATIONS 


Specifications... 


Input Voltage Range: 95 to 135 volts e Power Factor Range: 0.5 lagging to 0.9 


leadi 
Output Voltage: Nominal 115 volts. can ore 


be adjusted from 110 to 120 volts 


ee 


Response Time: 0.2 sec. 


tput Current: 8.5 pre 
Ou py vrren amperes Destuue teed: 3.0 ih 


Regulation Accuracy: ~ 0.25% for any 


combination of line or load 


For PROMPT REPLY, wire the 


Ambient Temperature Range 
factory collect or phone our 


Up to 45 C, 
nearest sales office * Frequency Range: 60 cycles * 10% : : ; 

' Dimensions: 1914" wide x 11" high « 
« Wave Form Distortion: 3% maximum 11%" deep (cabinet) 


19° wide x 104” high x 11'," deep 
(rack panel) 


HUnter 2-7784 


Philadelphia: NOrristown 5-2600 


New York City 


Chicago 

St. Lovis 
Kansas City, Mo 
Dallas: 

Denver 

San Francisco 
Syracuse 
Pittsburgh 
Minneapolis 
Seattle: 


Diversey 8-6885 


DElmar 7701 
Jefferson 7221 
FOrrest 8-8306 

MAin 3-0343 
ULmar 1-7129 

2-1167 
WAlnut 1-2959 
Midway 4-7884 
MOhawk 4895 


Mounting: Cabinet or 19” Rack Panel 
Finish: Gray Hammertone 


Weight; 85 Ibs, 


Write for Bulletin MLR 1000 


PERKIN ENGINEERING CORP. 


345 KANSAS ST 


5-9632 
Sycamore 8-5790 


Albuquerque: 
Los Angeles 


EL SEGUNDO, CALIF. PHONE: OREGON 8-7215 
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try this one for fj... HEAT 


W hat happens when you put a soldering iron to 
your present insulation? Ten to one tt cracks or 
melts right off the wire. But replace or protect 
it with BH"1151" Sleeving and your troubles 


re over 


BH"1151" is an inspired combination of two 
inorganic materials—-Fiberglas and silicone rubber 
The Fiberglas is braided and heat-treated under 
BH pate nted methods, then the silicone is fused on 
to become an integral part of the sleeving. It can be 
twisted and bent, but it will not craze or crack 
It is complete ly unaffected by hot spot temperatures 
ip to 700° 1 can even be potte d in molten solder 
without myury lo be sure it costs a little more 
than ordinary sleevings, but the money saved by 
ny a le SS effective sleeving will be lost on yout 
{ re ject 


If you are interested in effective insulation for con 
tinuous operation through a temperature range of 
90°F, to 400°] then try BH''1151 If you 
are interested in a sleeving with permanent 
flexibility—then try BH''1151 If you are inter 
ested in fungus resistance--then try BH" 1151". If 
you are interested in a sleeving that conforms to 
the stringent requirements of MIL-1I-18057——then 
y BH'1151 


” 


Yo Il probably preter spool or coil put up but 1 
lengths and short pieces are available on special 
order. You can get BH''1151"' the way you want it 
Write today for data sheets and free Production 
Testing Samples you ll welcome the extra pro 


tection your products gain with BH 1151 


BENTLEY, HARRIS MANUFACTURING ( 
1312 Barclay St 


SHOHOCKEN, PI 


Telephone Cort 


BENTLEY, HARR 


*BH Non-Fraying Fiberglas Sleevings are made by an exclusive Bentley 
Harris process U.S. Pat. Nos 94540 1647296 and 2647288) 
Fibergias’ is Reg. TM of Owens-Corning Fiberglas Corp 


Yong loud. 
S VINGS 
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BRINGS 


color harmony 


AND FUNCTIONAL BEAUTY 
TO PANEL DESIGN 


Marion Medalist meters combine handsome, modern design 
in a choice of colors to enhance the styling of your equipment 
with the greater readability of scales up to 50% longer than 
ordinary type panel instruments of the same size. They are 
interchangeable with ASA/JAN 2% and 3'% inch sizes 
Delivery now in all standard ranges 


frou, 
f, Comparison of Medalist 
J and Standard Style 
- 2%, = 


‘ L a . 
marion electrical instrument company “tty PEAY 


GRENIER FIELD, 


\ 
. 
- at 


Hi 


Manchester, N.H_U.S.A 





\] 
: 
chitectural design wilh the 


creating iiuangg we and efficiently integral: 


- 


We invite your inspection. 
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Demand sparks Producti 
Controlled Processing of G 
Rectifiers produces consis 
quality compone 
Prices down, 


on records, 
E Germanium 
tently higher 
nts—brings rectifier 


G-E Germanium Rectifier Production 
Mark 


Breaks the 5 Million 


Customer requirements accelerate the production of a full 
line of highly reliable, long-life germanium rectifiers 


HE NEW germanium rectifiers were introduced by General Electric 
‘ih 1952 and since then more than 5 million units have been pro- 
duced for industrial and military needs. In effect, this achievement 
represents more than fen billion hours of rectifier life—in hundreds of 
diversified commercial and military applications 


PROVED QUALITY! Of the 5,000,000 rectifiers produced, 
only a fraction of 1% have required adjustment under 
the terms of General Electric’s full year warranty! 


Wide Range of Designs. G-E rectifiers are available in a broad range 
of designs for many applications—for electronic computers, control 
equipment, power supply units, magnetic amplifiers; for military and 
industrial needs requiring custom designs; and for almost any appli- 
cation where DC power is required. G-E Germanium Rectifiers are 
more compact, and weigh less—as much as 75% less than comparable 
rectifiers of other types—and meet the rigid requirements for perform- 
ance established by the U. S. Navy, Air Force, and Signal Corps. What's 
more, G-E Germanium Rectifiers are warranted for one full year. 


Immediate Delivery. Mass production assures fast delivery on all G-E 
Germanium Rectifiers regardless of quantity. For complete informa- 
tion concerning your rectifier needs, contact your G-E Semiconductor 
Representative. Or, write: General Electric Company, Semiconductor 
Products, Section X4125, Electronics Park, Syracuse, New York. 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 
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Diffused Junction Germanium Rectifiers 
combine very high forward conductance 
with very high back resistance. The high 
temperature ind magnetic amplifier rectt 
fiers feature very low reverse current rat 
ings at ambient temperatures of 85 ¢ 


Power of the basic rectifier unit is 
boosted 5 times by adding a copper fin 
Stacked one to twelve fins in series or par 
allel, the rectifier may be operated as half 
wave, full wave, or bridge circuits, and 
many other types of single or polyphase 
circuits. Typical power ratings are as high 
as 4 amps @ 190 vole; 1.4 amps @ 575 


volts; 5.6 amps @ 140 volts, et 


The Medium Power Rectifier has a 5 amp 
rating at 200 volts 55 €) Ac HS Cit is 
rated 2.5 amps at 100 voles. These recti 
fiers, stacked in series or parallel, have rat 
ings in thousands of watts depending on 


the design of the circuit 
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international Rectifier 
Selenium and Germanium Rectifiers 





international 


Selenium 


Products 





Pressed pou der or vacuum process 
used as determined by our 
Applications Engineering Dept. The 
most widely used Industrial Power 
Rectifiers in Industry today! 





a 


HIGH VOLTAGE CARTRIDGE RECTIFIERS 


Designed for bong life and reliability in Half- 
Wave, Voltage Doubler, Bridge, Center-Tap 
Circuits, and 3-Phase Circuit Types. Phenolic 
Cartridge and Hermetically Sealed types 
available, Operating temperature range: 
~—65°C to +100°C, Specify Bulletin H-2 


international 


Germanium 


Products 





High quality units of improved design 
are the results of years of experience 
in the production of exceptionally 
fine germanium crystals plus extensive 
research, development and field 
performance testing! 





a world of difference 


34 


EXECUTIVE OFFICES, 


WORLD'S LARGEST SUPPLIER OF 





INDUSTRIAL POWER RECTIFIERS 
For all DC power needs from microwatts 


to kilowatts. Features: long life; compact, 
light weight and low initial cost. Ratings 


to 250 KW, 50 ma to 2,300 amperes and 
up. 6 volts to 30,000 volts and up. Efficiency 
to 87%. 


Power factor to 95%. Bulletin C-349 








iii da ste? Sado >. 


SUB-MINIATURE SELENIUM DIODES 


Developed for use in limited space at ambi- 
ent temperatures ranging from —50°C to 
+100°C, Encapsulated to resist adverse 
environmental conditions. Output voltages 
from 20 to 160 volts; output currents of 100 
microamperes to 11 MA. Bulletin SD-1B 


GERMANIUM POWER RECTIFIERS 


This new line features: High efficiency —up 
to 97%, Lowest forward drop, High reverse 
to forward current ratio, unlimited life 
expectancy. No reforming required after 
storage. Ratings: 26 to 66 AC input v. per 
junction: 150 to 100,000 amps DC output. 
Operating temperature range: —55°C to 
+75°C, In three styles. Bulletin GPR-1 





TV AND RADIO RECTIFIERS 


The widest range in the industry! Designed 
for Radio, Television, TV booster, UHF con- 
verter and experimental applications. Input 
ratings from 25 to 195 volts AC and up. DC 
output current 10 to 1,200 MA. Write for 
application information, Bulletin ER-178-A 









asl al 


PHOTOELECTRIC CELLS 


Self-generating photocells available in 
standard or custom sizes, mounted or un- 
mounted, Optimum load resistance range: 
10 to 10,000 ohms, Output from .2 MA to 
60 MA in ave. sunlight. Ambient tempera- 
ture range: —65°C to + 100°C. Bulletin PC 649 





‘ GERMANIUM DIODES 


POINT CONTACT. High quality crystals— 
long reliable life —superior resistance to hu- 
midity, shock, temp.-cycling. Bulletin GD-2 
JUNCTION POWER. Hermetically sealed 
—welded construction. Available in Stand- 
ard JETEC 1N91, 1N92, 1N93 types. For 
diodes to meet your specific requirements, 
consult our Semiconductor Division. 


For bulletins on products described write ON YOUR LETTERHEAD 
to OUF PRODUCT INFORMATION DEPARTMENT 


1521 €. GRAND AVE., 


EL SEGUNDO, 


INDUSTRIAL 


nternational Rectifier 


CALIFORNIA © PHONE OREGON 88-6281 


METALLIC RECTIFIERS 
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A-MP’s new Miniature Taper Pins, shown here actual size 
provide the same uniformly reliable wire connections fos 
your miniature components, as the larger, widely used and 
accepted A-MP Taper Pins. Miniature Taper Pins are 
applied to wire with A-MP Automatic Machines at speeds 
up to 4000 per hour. They are then inserted into compo 
nents quickly and easily with A-MP Cert!1-Loxk Insertion 
Tools. Miniature Taper Pins are available for wire sizes 
#26 to #20 


Send today for your copy of “A-MP's 
Creative Approach to Better Wiring 


AIRCRAFT-MARINE PRODUCTS, INC., 2100 Paxton Street, Harrisburg, Pa. 
In Canada: AIRCRAFT-MARINE PRODUCTS OF CANADA, LTD., 1764 Avenue Road, Toronto 12, Ontario, Canada 


ELECTRONICS December, 1955 Want more 


information? Use post card on last page 
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The Potter 


One of the reasons that keeps Potter & Brumfield Relays out in front. 
The best Engineering design is not enough. 

Prototypes must pass all torture qualification tests. 

More important the manufactured product must meet 
engineering expectations. Not just now and then, 


but for as long as the relay is made. 


That is why Potter & Brumfield relays are tortured regularly 


: ‘ oughot yroduction r , 
Relays operating in special constructed ovens are subject thr igh it pl luction runs 


to temperatures exceeding 400° Fahrenheit. Recording in- 
struments indicate any malfunction. 


POTTER & BRUMFIELD 


Frost covered sealed relays are taken from especially de- Shaker and power supply located in soundproof room has 
signed sub-zero chamber which has subjected them to con- frequency range of 0 to 2000 C.P.S. Complete with auto- 
tinuous operation at 100° Fahrenheit. matic servo control of acceleration and frequency cycler. 


ALL TYPES—ALL SIZES—FOR ALL APPLICATIONS 


Want more information? Use post card on last page December, 1955 — ELECTRONICS 
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Brumfield Way 


Different relay designs are subje cted to torture tests 

in varying degrees. 

Potter & Brumfield builds relays to all quality levels and 
at the best possible price to you. 


Samples available for immediate delivery. Send your 


sper ification for recommendation and quotations 


For quick delivery over 350 different standard relays stocked by 500 Franchised 


Electronic Parts Distributors throughout the United States and Canada. Typical rugged life test using a series of 1000 watt lamps 
causing the relay to operate under a load 10 times more 


severe than normal. 


PRINCETON, INDIANA 


Control of metal finishes are a must for accurate relay op Tester built to JAN specifications provides shock of over 
eration. Parts are periodically subjected to a minimum 100 G’s. Contact reactions are indicated on oscilliscopes — 
20% salt spray to check their resistance to corrosion. thyratrons or other special equipment depending on speed. 


ALL TYPES—ALL SIZES—FOR ALL APPLICATIONS 
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is contract fulfillment 
YOUR responsibility ? 


This valuable book is must reading if your contract specifies precision 
image formation... exact control of light and color. It’s rewarding 
reading ... you'll learn how revolutionary new achievements in optical 
engineering can help simplify your product design; how laboratory 
precision in volume production assures performance to contract 
specifications, yet keeps costs down. Find out how Bausch & Lomb 
coordinated contract execution protects your contract commitments, 
from design to delivery. Get better acquainted now with 


America’s major source of optical products. 


PRODUCTION AND DELIVERY 
SCHEDULE 


WRITE for your complimentary copy 


(on company letterhead, please, indicating 
your title). Bausch & Lomb Optical Co., 
81248 St. Paul St., Rochester 2, New York. 


Amernca'’s only complete optical source from glass to finished product 


Want more information? Use post card on last page December, 1955 ELECTRONICS 





* Cost Savings 
Fewer insertions 
Simplified insertion e 
Fewer items purchased 
Fewer chassis holes 
Smaller chassis 
Reduced inspection 


nplified chassis wiring 


Simplified Circuit Design 
Design engineers can determine optimum 
parameters by quick, easy component 

nap-in” kit, simulating actual fina 
ayout. 


Easy Circuit Changes 
Component value changes facilitated by 
simple assembly program variation 
Modest circuit modification cost 


Flexibility 

All resistance values between 5 ohms 
and 50 megohns. All capacitance values 
between 1 mmf and 5100 mmf. Parallel 
and series arrangements readily ob 
tained. Excellent Circuit Flexibility thru 
use of printed wiring type base 


Isolated Components 
Low shunt capacitance due to low K base 


Close Tolerances 
Resistors as Close as + 5 
T.C. capacitors as close as 


+ 


1 mmf 


Ruggedness 
Reduced breakage. No pulled-off ter 


als 


* Reduced Chassis Area 


component 


1 vertical 


* Low, Uniform Strays 


ERIE’S New Simplified Automation 
“PIN ASSEMBLY CIRCUIT 


Lowers TV Costs 


r 


rTTTTTTT 


TYPICAL CIRCUIT — ACTUAL SIZE 


The Pin Assembly Circuit “PAC” simplifies automation for the elec- 
tronic industry by the grouping of components such as resistors and 
capacitors into a unitized modular package for quick, accurate instal- 
lation. Packaging a group of components greatly reduces assembly 
labor costs. This is the real key to lower cost television sets, radios, 
computers, controls and other electronic items, both commercial and 
military. 

Based on uniform “building block” components, having a “e" diam 
eter and a %" length, the Pin Assembly Circuit combines up to 
92 individual.components in one package. Thus, in a conventional 
21” television receiver, all resistive and capacitive elements can be 
included in just a few “PAC” modules. This means a considerable 
reduction in cost of assembly labor and equipment, whether modules 
are assembled to the chassis by hand or by automatic equipment 


Write for Erie Engineering Bulletin + 450. 


ERIE ERIE ELECTRONICS DIVISION 
' / ERIE RESISTOR CORPORATION 
p ; i ERIE, PA 


CO 
SEER 
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on TIMERS 





control ? 


The more automatic control problems we get, the better we like 
it. For while it's true each automatic control job is a bit different from the 
rest, the record shows that our 19 years of timer experience has given us 
the special knowledge it takes to give you the right answers, and in near- 
record time. 


If one of our standard timers won't do your job — or one of the 721 com- 
binations we have thus far developed from our 17 basic units — our engineers 
will go right to work to develop a new combination that's the one for you. 
That's the way we grow — and we like it. 


We manufacture a complete line of timers in these 4 broad classifications: 
TIME DELAY TIMERS + INTERVAL TIMERS 
RE-CYCLING TIMERS * RUNNING TIME METERS 


And since we maintain large stocks of our 17 basic units, we can assure 
you of rapid deliveries -— of excellent deliveries even on special orders. So 
whatever your automatic control problem, you have everything to gain by 
submitting it to our timer specialists. They'll give you a profitable answer — 
almost with the speed of automatic control itself. 





need quick service 


for automatic 


interval Timers 


> %y 


Time Delay Timers 














i! r 
2H ea 
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Running Time Meters 





a ia 3 (4) INDUSTRIAL TIMER CORPORATION 


the Pulse Beat of Industry '371 OGDEN. STREET, 
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EAST COAST OFFIC! 
Henry FE nd 
130 N. Broadwa 

imden 2, New Je 
Phone: Woodlawn 
rWX No. Camd 
Phila. Phone: Market 7 
WEST COAST OFFICI 
Robert A. Stackhouse 
928% S. Robertson Blvd 

os Angeles 3 Calit 
Phone: Crestview 4-5931 
l'WX No. BEV H 7666 27 
SOUTHWESTERN U.S.A making ALL TY 
John A. Green Compan . ALL 1 
O81S Oniole Driv 
ae as r Dependable delivery | sceptionally yood delivery 
Phone: Dixon 991% 


O00 sq. ft. plant area 1500 employees 
’ES of variable resistors by the million . . . for 
PES of military and commercial applications 


5 
| 
\ 


cycle due to enormous mass production facilities 


CANADIAN DIVISION , ! ‘ 
CC: Mecuitih Be Co. Lid } A CTS control can be tailored to your specific requirement 
treetsville, Ontat Refer your control problems to CTS specialists today. 
Phone s10 

OUTH AMERICA 

Jose Lu Pontet 

Buenos Au \rge 

Montevideo, Urugua 

Rio de Janeiro, Braz 

Sao Paulo, Brazil 

OTHER EXPORT 

Sylvan Ginsbur 

& West 40t) 

New York 18 


Pe Pas Co CHICAGO TELEPHONE SUPPLY 
Ve had ALTA 


FOUNDED 1896 


the Exctustve Sfectalists tn Precision Mass Production of laviatle Restslors 





A 


[1 ENGINEER'S EXPERIMENTAL KIT! 


, 

. 

a 
" 


VEO 


{ 


ACTUAL SIZE 


{ 

i 
\AT YOUR FINGER, TIPS 
| \ 10 ASSORTED. PISTON 
ZGAPACITORS TO HELP SOLVE 
““ YOUR~DESIGN PROBLEMS 


j 
/ 


FOR THE EXPERIMENTER 
AND DESIGNER IN 
RADAR 
RADIO 
TELEVISION 
COMMUNICATIONS 


MICROWAVE 
TRANSMISSION 


AUTOMATION 
GUIDED MISSILES 
NUCLEAR PHYSICS 


Aaa ee 


oo 


IT'S THE ELECTRONIC ENGINEER'S 
BEST FRIEND! 
Here are 10 different, precision quartz 


NO. PK! O and glass dielectric JFD Variable Trimmer 


THIS KIT CONTAINS THE FOLLOWING 10 JFD PISTON CAPA- Pinon Capechors to speed yout ressarch 
tel te mi ea atte ee Lakh e and experimentstion—complete with 


i de 
@* 
3 
A 


electrical characteristics charted in 
easy-to-follow tables—characteristics 
OPERATING TEMPERATURE MOUNTING y 


CAPACITY 
MODEL TEMPERATURE COEFFICIENT DIEL. hi . 

RANGE MMF RANGE °C KC P.P.M./°C THREAD SIZE which offer you: 
Matched temperature coefficients to 


—55° to +200° 180 V, meet a wide number of requirements... 

: incremental adjustment of capacity for 

—55° to +200° 1800 ! highly critical tuning... plus a new 

ee differential type ideal for oscillator and 

—~55° to +-200° Pomel ase| discriminator network applications. 

55" to F125" A238 All housed in a handsome, felt-lined, 

55° to +125° | +500 +100 ss |} 
—_———— +500 2100 700 | es _— order yours today. 

700 | GLASS 
| 700 | GLASS | — , ELECTRONICS CORP. 


1462 — 62 STREET 
Since 1929 BROOKLYN, N. Y. 


dust-proof styrene container. Better 


*for complete physical and electrical dat Engi Bulletins. 7, . ? ‘ . 
Plo EE CHS Sines Se SUS EOD Senen "Go Forward with J F D Engineering” 





U.S. NAVY'S F3H-2N 
ALL-WEATHER “DEMON” 


single-jet, carrier 

based fighter plane made by 
McDonnell Aircraft Corp., 

St. Louis, Mo. The 


an all-weather 


Demon” is 
high 
performance fighter combining 
interceptor speed and 

fighter maneuverability with 

the payload of an attack bomber 
It utilizes the latest in electronic 
aiming devices. The 

high precision radome-— one 

of the largest in commercial 
production —is made for 
McDonnell by The Brunswick- 
Balke-Collender Co., 

Plastics Division, Marion, Va. 


PLASTICS DIVISION 


HARRISON, NEW JERSEY 
Los Angeles, Calif. 
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"We use 


NOPCO® LOCKFOAM for the radome 


because it is uniform, offers better 


a 
> 9 


and permits 


electrical propertie 


closer dimensional tolerances" 


SayS THE BRUNSWICK-BALKE-COLLENDER CO. 


Sequence of photographs showing Nopco Lockfoam being poured into the mould —where it 

solidifies in a matter of minutes — removed as the finished radome, and inspected. These show some 
of the reasons for Brunswick's statement that with Lockfoam they have been able to reduce 

the man-hours needed. 


Where you find the most modern in construction, you are very 

apt to find Nopco Lockfoam being used. And that goes not only for aviation 
and electronics manufacture, but in many other industries as well 
Airplane radomes are but one of the first conspicuous applications which are 
using to good purpose Lockfoam’s excellent electrical properties, its 
strength-weight ratios, plus Lockfoam’s ability to fill exactly 


the configurations of any cavity into which it is poured 


Nopco’s technical staff will cooperate with you to the fullest 
Write today for the Nopco Lockfoam booklet. Nopco Chemical Company, 
200 Stier St., Harrison, N. J. 


ation? Use post card on last page 





Here’s Mid-Century’s Analogue Computer Installation 


a REBUBAUE & AVEAATIOW 


Where huge savings in time and costs will be realized! 


Because Republic can ‘fly’ an aircraft or guided mis- 
sile, including take-off, cruise, landing, maneuvers and 
emergency conditions right in this computer center. Here, 
the actual performance is actually and accurately simu- 
lated, in a safe and in a relatively inexpensive manner. 
Here the optimum in design characteristics is determined 
without endangering human lives or incurring losses of 
millions of dollars with test flight models. 

Every industry that now utilizes test models can 
save millions of dollars in time and model costs with a 


MID-CENTURY INSTRUMATIC CORP. 


611 Broadway, New York 12, N. Y 


Please have a representative call to discuss a specific problem 


n which we would like to cut costs 


Firm Name 


Mid-Century analogue computer center. Every industry 
that needs production or automation controls can do 
likewise by substituting Mid-Century analogue compu- 
ters to more easily and cheaply adjust their manufac- 
turing processes to a higher optimum of production with 
greater uniform quality. 

For a Free Survey on how Mid-Century computer 
equipment can help solve your specific problems, you 
need only mail the coupon today — and add to your 
earnings tomorrow! 


“precision is Our business” 
MID-CENTURY 


INSTRUMATIC CORP. 


611 BROADWAY NEW YORK 12, N. Y. 


Want more information? Use post card on last page 
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Pree Ty aia tts 
MP—MOLDED PLASTIC 


Subminiature Package Types — Others Available 


TYPES SHOWN BELOW 
ARE AVAILABLE IN 


ALL PACKAGES — 


~e Our Network Designers can solve your 
space problems in filters, discriminators 
and delay lines with the subminiature 
toroids. 


Inquiries are invited. 


COMMUNICATION ACCESSORIES COMPANY 
HICKMAN MILLS, MISSOURI © PHONE KANSAS CITY, SOUTH 5528 
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reduce costs 


with ‘ 


CAPTIVE PANEL screws ftom stock 


Here’s a low-cost retractable screw fastener to save you 
assembly time and to eliminate the frequent need for 
costly special design fasteners. Unmatched for fast, eco- 
nomical use by assemblers of electronic units and other 
paneled cabinets. 


“Floating” screw insures easy alignment no matter how 
many screws are engaged in a single panel. No special 
skills or tools needed; installation fast and simple. 


3 head sizes and 3 standard thread sizes available. On 
special order, slotted heads, stainless steel screws, and 
extra long screws. 

Write for complete information. Southco Division, 
South Chester Corporation, 233 Industrial Highway, 
Lester, Pa. 


3 SIMPLE COMPONENTS A SIZE FOR EVERY NEED 


EASILY LARGE HEAD MEDIUM HEAD SMALL HEAD 
(%4” diameter) (%6 diameter) (Xs diameter) 
INSTALLED 


Stand-off is flanged MM 
into panel. Screw is 


inserted into over- 
size hole in stand- 
off and locked in 
place by retaining 


ring, which is re 
4 STAND- Y"-20 and 
OFF passed over threads 12-24 thread 
to seat behind last 
thread. Screw and stand-off are Choice of stand-offs for 
RETAINING brass, nickel plated. Retain- each screw size to accommo- 
4 nina ing ring is durable vinyl date panel thicknesses from 
plastic. Ke” to Kal’. 


©1955 


4 scrEw 


PAWL - SCREW AND SPRING « 
DRIVE RIVETS - ANCHOR NUTS - 
ENGINEERED SPECIALTIES 


OFFICES IN PRINCIPAL CITIES 


WHEREVER TWO OR MORE PARTS ARE FASTENED TOGETHER, STANDARD AND SPECIAL DESIGNS FOR IMPROVED PERFORMANCE AND LOWER PRODUCTION COSTS 
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NOTE all diameters and lengths are identical. Photo twice actual size {> 


< > 

, '- ‘ 
= 
rv VS 
TD 


s 
Ow do you want your 10-watt resistors? = . 
e - * > ie 
Yael 
Jy) J 
Here are a few of the variations you can inspection tests we run on every single ; 
get in basic design, terminals and mounting resistor we make — and you see why you PAs ee 
on a standard 10-watt Vitrohm resistor get more resistor for your money in a it 
’ if> 


1 


It's this tremendous variety (we make a Vitrohm 
wider range of resistors than anybody els Prompt delivery, too, by the way. 
that enables Vitrohm resistors to do so many Our engineers will be glad to show you 
jobs so well — and save you installation costs which Vitrohm design best meets your spe 
it the same time cific needs. A line or call to Ward Leonard 
Add to this Ward Leonard's performance Electric Company, 450 South Street, Mount 
standards —insured by the 19 separate Vernon, N.Y. is all it takes. 5.4 


| 
Yo 
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Ucinite Test Jacks 


In addition to Test Jacks with a brass, nickel- 
plated shelland nut with nylon insulator, Ucinite 
now offers a less expensive version with all-nylon 
threaded insulator for low capacity to panel and 
high voltage breakdown. 
These Ucinite Ti st Jac ks 


standard .080 phone tips~are available in a 


designed for 


variety ol} colors , ideally suited to coded 
application, Silver-plated, heat treated beryllium 


copper contact 1s made in one piece with large 


Ouro 


UCINITE CO. 


Newtonville 60, Mass. 
Division of United-Carr Fastener Corp. 





Want more information? Use post card on last page 


terminal ends for easy soldering. The feed 
through type is provided with a one-piece brass 
terminal stud, tin-plated. 

The specialized abilities and experience ot 
Ucinite’s own staff of design engineers are avail 


able for work on new and unusual problems. 


Volume production ta lities ensure fulfillment 


of the largest requirements. For full informa 


tion, call your nearest Ucinite or United Carr 


representative or write airectl\ 


Specialists in 
ELECTRICAL ASSEMBLIES, 


RADIO AND AUTOMOTIVE 
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How many ways can yew use 


United-Carr’s new self-locking, plastic nut plac cre’ can be moved and replaced 


lesigned for blind application and can be several times without damage co cl 


with all types of metal finishes without DOT plas snap-in nuts ar electrically non 


or chipping the urtace Its plas nductive and provide 


rovide rigid anchorage yet will nor mar ion againse hear transfer Fo 


a high degree of insul: 


sheet metal ws Cu én OWN Available in 


kpand the nut’s fingers as they ; full informatior 


ng both nut and screw tghel f nearest Unite 


UNITED-CARR FASTENER CORP. 


CAMBRIDGE 42, MASSACHUSETTS 


MAKERS OF FASTENERS 
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NEW FEATURES 
e Simplified design 
e Improved damping 
e High input impedance 


e Continuous standardization 


4 New i“ - second 
ZlectnoniK recorder 


follows fast-changing variables with split-second response 


Designed to meet the special data-recording re- 
quirements of experimental stations, laboratories, 
and research centers, the new '4-Second Pen Speed 
ElectroniK Recorder fills an important gap be- 
tween conventional large-chart recorders and 
oscillographic instruments. 


This new ElectroniK Recorder is the fastest large- 
chart instrument available today . . . the perfect 
solution for high-speed plotting of any function 
that can be reduced to a d-c millivolt signal. It 
offers the investigator extreme sensitivity, com- 
plete flexibility, laboratory precision . . . plus many 
new features the research man will appreciate: 


Easy range change—All components of the po- 
tentiometer bridge are located on an interchange- 


New design plug-in amplifier—has many times the 
power output of standard units . . . features high 
input impedance, easy accessibility, flexible gain 
control, and rugged construction. 

New pen and carriage designs — prevent pen clogging 
and paper tearing. Ball point pen easily removed. 
Transparent cartridge shows ink supply. 


New slidewire and contacts— Designed for long life 
under high speed operation. 


Your nearby Honeywell sales engineer will be glad 
to discuss applications in your research work... 
and he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, Wayne and Windrim Avenues, 
Philadelphia 44, Pa.—in Canada, Toronto 17, 
Ontario. 


MinnearPrOot.its 


@ REFERENCE DATA: 
Write for instrument Data Sheet No. 10.0-21 
“Ve Second Pen Speed Electronik Recorder.” 


Honeywell 


BROWN 7 woe 
Pout wn Covtiol. 
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Stability and Reliability 
make CLARE Relays 
and Stepping Switches 
ideal components 


for DASAC 


FTC MR ae Wr eee Clare Type D, slow-operate re 
EN eMC] Cla ne EN) for d.c. operation 
yee Ltt) 


Clare Type 26 spring driven stepping switch 
Used with 10 levels in DASAC control center 


Pushbutton control center of the DASAC warehousing and 
assorting system makes use of over a hundred CLARE Type A 
and D relays and CLARE 10 level, 26 point stepping switches. 

This device, which speeds and simplifies order picking 
operations, was developed by New York’s Dasol Corporation 
consulting engineers, to facilitate the warehouse operations 
of their client, Judy Bond, Inc., large blouse manufacturer. 

The pasac Control Center performs three basic functions. 
These include selection of container destination, ‘memoriz- 
ing”’ the selections in consecutive order and coordinating the 
information to stop the container at its proper discharge 
point. “Relay requirements,”’ said Sol Tanne, Dasol Chief 
Engineer, ‘‘above all, demanded stability and reliability. 
They had to be fast-acting, quiet, stable telephone-type re 
lays which could easily be replaced if necessary.” 

Ability of CLARE Relays to perform millions—in some 
cases billions—of trouble-free operations has made them in- 
éreasingly in demand as reliable components for today’s high 
speed devices. If your design calls for long-life, high-quality 
relays or stepping switches, it will pay you to bring your 
problem to CLARE. Experienced field engineers are located 
near you. Contact them or call C. P. Clare & Co., 3101 Pratt 
Blvd., Chicago 45, Illinois. In Canada: Canadian Line Ma- 
terials, Ltd., Toronto 13: Cable Address: CLARELAY. 


ich uses ( 


matic control 
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FIRST in the industrial field 





... backed by dependable service 


in matching your specifications 
and delivery requirements. 


Electronic Components Division 


STACKPOLE CARBON COMPANY St. Marys, Pa. 
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Why the leaders choose RESINOX* 3700 


for molding profit-making electrical parts 


Welis Manufacturing 


Resinox 3700 , “EN ition coil top n lded of 


ithe 
Performed all othe, 


Arrow-Hart & Hegeman are making profitable use tests on Uta} 
molded of Resinox 3700 ile OS salt fats. Because ¢ bo 
park power was loat of Re 


tarter where high 


. s if 
of critical electrical part | racing cary 
t xX 35700 


in their « 


at spee | up to 140 p 


ph 


isa must 


( par emitter 
ae ee 7 i " . osts of this vital 
and cuts pres J 
‘Check Prove! yart in hall 
has outstan¢ ing dimen 
is giving top 
for them by pecia 


3700 
th distributor plate 


Resinox 


stability. 


American Bosch wus 


molded of Resir 3700 where its super 
performance in the field. (Part made 


Insulati Mfg. Co.) 


because 
or are-resistance 


onal 


severy day. This ther mosetting 


THE PREFERENCE FOR RESINOX 3700 yrow 
Monsanto 


mineral-filled molding powder was developed by 
for superior performance in magneto ignitions, motor control and 
s other electrical applications. + It combines 


transmission circuits, and countles 
* It eliminates 


with outstanding dimensional stability 
undesirable after-shrinkage. « Its moldabilit: 


is excellent and its impact resistance is good. « It has good transfer 


high arc-resistanes 


molding properties. + It offers superior heat resistance 


For full information on Monsanto’s Resinox 3700, write today to 
Monsanto Chemical Company, Plastics Division 
Dept. £12, Springfield 2, Massachusett 





For current limiting and for 
obtaining lagging power fac- 
tors without distortion — 


NWL Air Core Reactors 


Capacity of Ys to 2000 Amperes and 
(25 to 400 cycles. 





For lowest possible capacit- 
ance and non-resonating 
peaks — 


NWL Radio Frequency 
(R.F.) Chokes 


Available in sizes 1 ampere ond larger. 
In illustration below terminal is not 
shown, 





Write for complete information 


WINDING LABORATORIES, INC. 


P. O, Box 455, Dept. 107 TRENTON, N. J. 





i 
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ANOTHER FIRST BY 
Di 


Dynamic 


Integratin 


Servo Table 


Greenleaf Manufacturing Company, 
as a producer of Integrating Gyros, 
realized the need for a Dynamic Inte- 
grating Gyro Servo Test Table. This 
Test Table was designed and developed 
to facilitate the evaluation of Inte- 
grating Gyros, and Greenleaf now 
makes this valuable test unit available 
to industry. 


The Gyro Servo Test Table can measure the following characteristics: 


The drift rate of the gyro unit. 5. Minimum rate detectable. 


2. The current product angular velocity sen- High limit angular velocity deviation of 
sitivity ratio. performance. 


3. The characteristic time. 7. Low limit angular velocity deviation, 


4. The angular velocity input voltage rate 3. Signal generator linearity. 
output sensitivity. Torque generator linearity. 
Since a time interval meter is incorporated in the system, the following data can also be obtained: 


Spin motor excitation frequency. 14. Signal generator null output voltage. 


Spin motor excitation voltage. In addition the following tests can be made: 


Spin motor excitation current. Gyro damping gap temperature. 


Signal generator excitation current. 16. Accurate determination of the input axis. 


eenleaf MANUFACTURING COMPANY 


7814 Maplewood Industrial Court ° St. Lovis 17, Missouri 


Producers of the HIG-3 and HIG-4 Gyros, Rate and Free Gyros, Differential 
Pressure Mach Meters, Air Speed Indicators, Computers, Switches and 


49 many other precision-built components. 
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YEARS AHEAD of the industry... 


Northern Radio 


EREQUENGY 
ee SHIFT 
ere = Lt 


New! Highest Stability achieved Sets a new standard for 
by any Frequency Shift Keyer the Industry. It supersedes and 


New! increased Frequency Range directly replaces its 
OR ATs LEADER PREDECESSOR, 
The new Northern 


Radio Frequency Shift Keyer New! Pre-selection of Proper the Type 105 
Type 105 Model 6, is a very high Frequency Shift for any Model 4. 
stability RF oscillator which provides Pra Me ae 

© means for shifting an RF carrier quency multiplication 

in accordance with the intelligence. This 

exciter replaces the crystal oscillator in a transmitter UT Te 

and produces “Mark” and “Space” carrier shift Para trail 


for transmission of teleprinter or telegraph signals, or a linear “Made LAU e mls adapters 
carrier shift for transmission of FM telephone, facsimile or telephoto, I 
In addition to the technical advancements mentioned above, this new r[ (4h Improved 

Keyer continues to embody the following performance-proven features: Accessibility — 


@ Direct-reading frequency calibration ¢ Direct-reading frequency calibration for even aah 
of shift from 0 to 1000 eps, of mixer and output tuning dials maintenance 

® Frequency shift dial adjusts “Mark” from 1.0 to 7.0 me. 
and "Space" frequencies equally ¢ Direct-reading calibration of output 
above and below the carrier posi- frequency vernier + 600 eps. 
tion, which remains fixed. @ Pulse-shaping circuit to permit oper- 

© Simplfied frequency setting makes ation within assigned bandwidth Linear carrier shift up to 1400 cps 
only the upper sideband tuning with no adjacent channel radiation. for Fax operations. 
indiéation visible on:the meter over © Highly stable temperature- © Component ratings according to, 
sthstantially all of the tuning controlled oven with control of JAN specs for greater assurance of 
range. + 0.1°C. at 60° trouble-free operation. 


Pace-Setters in Quality Communication Equipment 


ll P aT hr bea ID) = tes Pur r 
Norreeny RADIO COMPANY, ine. 
147 WEST 22nd ST.,.NEW YORK 11, NEW YORK 
iT SLES. Bod wade Radio Mfg. Co., Ltd., 1950 Bank St., Billings Bridge, Ottawa, Ontario 


sti oa i 
" Write for Free Catalog E-12. 


i. he ina Mit 
. ‘2 cv & Stat, acini dla ies ‘ natin ee 
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4 Waldes Truarc Rings Cut Costs Drastically, 


Increase Versatility of Precision Automatic Drill 


Dumore’s New Automatic Drill 


Dumore Precision Tools, Racine, 
Wisconsin, uses 4 Waldes Truarc 
Retaining Rings in their versatile new 
automatic drill unit. Machining 
operations have been eliminated, 
assembly simplified 

Great labor savings have 

resulted from use of 

Truarc rings 


Actuator Lever Shaft Assembly 


. % 
¢ 
J 


> ) 


> 


| 
} 
| 
VJ 


A Single Waldes Truarc External Retaining Ring (Series 
5100) acts as shoulder, holds the lever in position. Labor 
savings are tremendous—a simple groove cutting operation 
replaces turning a shoulder, grinding and polishing. 


Whotever you make, there’s a Waldes Truarc Retain- 
ing Ring designed to improve your product...to save 
you material, machining and labor costs. They’re quick 
and easy to assemble and disassemble, and they do a 
better job of holding parts together. Truarc rings are 
precision engineered and precision made, quality con- 
trolled from raw material to finished ring. 


36 functionally different types...as many as 97 


For precision internal grooving and undercutting .. 


Send for new catalog supplement 


WALDES 


Drive Spindle Assembly 


ot 
HEU 
; 


ion. Alternate method would require at least two addi- 
tional machining operations. Bowed Truarc ring takes up 
accumulated tolerances resiliently. 


Easy assembly is assured by use of one Waldes Trvarc 
Bowed Ring (Series 5001) to lock the bearing to the piston 
assembly. When unit is to be used in tapping applications, 
entire spindle assembly can be removed without disassembly. 


different sizes within a type...5 metal specifications 
and 1 4different finishes. Truarc rings are available from 
90 stocking points throughout the U.S.A. and Canada. 
More than 30 engineering-minded factory represent- 
atives and 700 field men are available to you on call. 
Send us your blueprints today...let our Truarc engi- 
neers help you solve design, assembly and production 
problems... without obligation. 


-Waldes Truarc Grooving Tool! 


Waldes Kehineor, inc., 47-16 Austel Place, 1. 1.¢.1, 0. ¥, 

Please send the new supplement No. 1 which 

brings Truarc Catalog RR 9-52 up to date. 
(Please print) 

I a ll 

Title .... 


scvereevercaqpeassease 


oc sresceseseeesserememesnneersee 


(rw ee ee ee een ee ean an ee renee aenseane? 


~ TRUARC 


ty RETAINING RINGS 


WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U.S. Patents: 2,382,948; 2,411,426; 
2,411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310; 2,509,081, 
2,544,631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787, and other U. S. Patents pending. Equal patent protection established in foreign countries. 


City. ‘dle lati 
£17 
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eed tT + 
COOLING 


By a sustained program of research 
Eastern continuously extends the uses 
of the latest units in electronic tube 
Pears] ee LAE LiL | electronic eqvuip- 
ment, and pumping fuels and hydraulic 
fluids. Research and testing laboratories 
a model shop, and three manufacturing 
plants provide the specialized equipment 
and manpower to turn out fully qualified 
units to meet appropriate government 


PT tahita tat | 


From our extensive line of existing units 
adaptations of these units, or completely 
new designs, Eastern can provide equip- 
ment to handle your project well. Your 


inquiry is welcomed 


SNES LUA yee 
100 S K.IF F S$ TRE 
HAMDEN | CONNEC 
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SOLVING TOMORROW'S PROBLEMS 


Try hiding from 
this one! 


Ground Forces are more mobile these days. Better 
dispersed. Harder to hit. But the modern guided 
missile can find them 

Launched from either ground or air, it seeks and 
finds and strikes—remotely controlled through 
electronic assemblies manufactured by Webster 
Chicago 

This is another example of how Webster 
Chicago's Government Division serves the Serv 
ices. For research, development and production 
that solve tomorrow's problems today, our engi 


neers and facilities are at your call 


... from an idea to a prototype 
..» from a prototype to production 


WEGOSoIER 
CHICAGO 


Maker of Webcor Products since 1914 
Government Division * 816 N. Kedzie, Chicago 51 





Virgin metals and alloys have their limitations, 
and to overcome them . to get the exact per- 
. . General Plate Composite 
Metals are the answer. They give you broadened 


formance you want. 


physical and metallurgical characteristics 
meet your specific requirements closer and do the 
job better, at lower costs. 

For instance — permanently bonded copper to 
steel gives both high conductivity and extra 
rigidity. Silver or gold bonded to copper or 
bronze combines workability with high corro- 
sion resistance. Bronze on copper makes ideal 
current carrying spring material with higher con- 
ductivity. Ferrous and non-ferrous combinations 
give you composite metals with magnetic and 
non-magnetic surfaces. 

General Plate Composite metals in dozens of 
combinations eliminate many headaches. . . are 


Want more information 


? Use post card on last page 


Two Metals 


are Better Than One 


...and GENERAL PLATE Composite Metals Provide Performance plus Economy 


the answer to corrosion, conductivity, heat dissi- 
pation, cost and many other problems. 

General Plate products include . . . precious 
metals clad to base metals, base metals clad to 
base metals, thin-gauge rolling, composite con- 
tacts, buttons and rivets, Traflex® Thermostat 
Metals, A/cuplate”, platinum fabrication and re- 
fining, #720 Manganese Age-hardenable Alloy. 
Write for complete information and Catalog 
PR-700 today. 


You can profit by using 
General Plate Composite Metals! 


METALS & CONTROLS CORPORATION 
GENERAL PLATE DIVISION 
312 FOREST STREET, ATTLEBORO, MASS. 
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CODE MODULATED 
a oe | MULTIPLE-PULSE 
non eine men NL CROWAVE 

SIGNAL GENERATOR 


Variable delay—delay between ea Model B 950 -10,750 mc 


pulses can be adjusted independ 


Generates multi-pulse modulated carrier 

for beacons, missiles, radar... provides 5 independently 
adjustable pulse channels, 4 interchangeable r-f oscillator 
heads, precision oscilloscope, self-contained power supplies 
..-all in one integrated mobile instrument. 


The Polarad Model B is an essential instrument for testing beacons, missiles, radar, navigational 
systems such as DME, Tacan, H. F. Loran, etc., where multi-pulse modulated, microwave frequency 
energy with accurately controlled pulse width, delay, and repetition rate is required for coding. 


A fully integrated self-contained equipment with these features 


Four Interchangeable Microwave Oscillator velope and accurately calibrating the r-f pulse 
Units — all stored in the instrument... each width, delay, and group repetition rate. 
with UNI-DIAL control... precision power Equipped with built-in calibration markers 
monitor circuit to maintain 1 mw power output ' 

reference level...keying circuit to assure Self-Contained Power Supplies—Model B 
rapid rise time of modulated r-f output... operates directly from an AC line through an 
non-contacting chokes internal voltage regulator The coded multi- 


. pulse generator is equipped with an elec- 
Five ae sere op eee tronically regulated low voltage DC supply. 
e aa . rae veuneS is ae — Klystron power unit adjusts to proper voltage 
GAS CG BES POTS FS CE Fee automatically for each interchangeable band. 
time modulation. 


Precision Oscilloscope with Built-In Wide Band Contact your Polarad representative or write 
RF Detector for viewing the modulation en- to the factory for detailed information. 


SPECIFICATIONS: 


Frequency Range: 
; < > Band 1 950 to 2400 mc Internal Pulse Modulation: 
Band 2... 2150 to 4600 mc No. of Channels 1 to 5 Independently on 
pees Band 3 4450 to 8000 mc or off 
' ' Band 4 7850 to 10,750 mc Repetition Rate 40 to 4000 pps 
+ * Frequency Accuracy ~1% Pulse Width 0.2 to 2.0 microseconds 

«a4 hes RF Power Output 1 milliwatt maximum (0 DBM) Pulse Delay 0 to 30 microseconds 
_ Pulse-time modulation—input provided Attenuator: Accuracy of Pulse Setting 0.1 microsecond 


Output Range 0 to —127 DBM < 
in each of § pulse channels for external Output Accuracy ... + 2db Se ee ae. - ASS 


pulse-time modulation. Output Impedance 50 ohms nominal a — Delay 2 microseconds from 
RF Pulse Characteristics: , ; 
a. Rise Time Better than 0.1 microsecond — — Wave 40-4000 pps (sepe- 
as measured between 10 and 90% of maxi- TELS OUTPUT) 
mum amplitude of the initial rise Pulse Time Modulation: 
gg Se Be ky we! gg Rie Oe . Decay Time Less than 0.1 microsecond Frequency 40-400 cps any or all channels 
as measured between 10 and 90% of maxi- Required Ext. Mod 1 volt rms min 
mum amplitude of the final decay Maximum deviation + 0.5 microsecond 
se . Overshoot Less than 10% of maximum Power Input (built-in power supply) 105/125 v. 
Variable repetition rate—repetition rate amplitude of the initial rise 60 cps 1200 watts 
Ay me Mh meat 


25 oS Pee be ee 28 ek | avait aare 
AVAILABLE ON EQUIPMENT LEASE PLAN wa agin Ths ge a 


POLARAD ELECTRONICS CORPORATION 43.20 34th STREET, LONG ISLAND CITY 1, N. Y. 


. 


REPRESENTATIVES New York 
Philadelphia - orporation 
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RCA ALUMINIZES TV TUBES ON 


Overall view of Stokes 
continuous vacuum metal 
lizing dolly system for 
oluminizing TV tubes at 
RCA’s Marion, Indiana 
plant. Operator is required 
only to load and unload 
tubes from the 22 corts. 


THE COMPLETE LINE OF STOKES 


Stokes manufactures a complete line 
of vacuum pumping equipment. This 
includes mechanical vacuum pumps, 
diffusion and booster pumps, vacuum 
valves and gages, and complete 
vacuum instrumentation. In engi- 
neered high vacuum equipment, 
Stokes builds vacuum metallizers, 
vacuum furnaces and other vacuum 


processing equipment. 


Stokes has for many years been 
active in vacuum research. Vacuum 
experience among our engineers 
covers the range from laboratory 
equipment to some of the largest 
vacuum equipment in service. This 
experience is available to help solve 
your vacuum problems. 


62 
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STOKES MECHANICAL 
VACUUM PUMPS 


For vacuum processing systems and 
for maintaining low forepressures 
in high-vacuum systems, the Stokes 
Microvac pump provides efficient, 
economical operation. Designed 
with fully automatic lubrication 
and a long-lasting exhaust valve 
assembly, every Microvac pump is 
assured of smooth, trouble-free 
operation. Six sizes give capaci- 
ties from 15 to 500 cfm. Gas-ballast 
available on all sizes. Send for 


catalog listed. 
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STOKES METALLIZING DOLLIES 
€ 


The new Stokes installation at RCA’s Marion, Indiana, plant is a valveless, rugged 
system capable of aluminizing up to 120 T’'V picture tubes per hour. Low in operating 
cost, it is by far the least complex continuous aluminizing system available. It is 
designed without timers, gadgets or intricate accessories, any of which could fail 

and stall production. The system is so free of vibration that a five-cent 

piece can be balanced on the dollies while they are in motion. 


SEND FOR 


° : 5 3 TECHNICAL 
pressure is automatically reduced to the required vacuum, the filament LITERATURE: 


Operation is simplicity itself: the operator loads one tube to a cart; 


is automatically flashed and the completed metallized tube Microvac Pumps—Catalog 750 


. ’ ° Diffusion and Booster Pump 
delivered to the operator’s station. Specification sheets 


and performance curves 


For metallizing COLOR or BLACK AND WHITE TV tubes, The Story of the Ring-Jet Pump 


~ ; ‘ ‘ ; coe ‘ Complete Vacuum Processing 
Stokes designs and installs automatic or semi-automatic in-line Systems—Catalog 730 


‘ ‘ . ° How to Core for Your 
systems or stationary units, in standard designs or to Vacuum Pump—Booklet 755 


customer’s requirements. Vom Taegan 
Catalog 760 
Vacuum Drying—Catalog 720 
Vacuum Furnaces — 
‘ Catalog 790 
F. J. SrOKES MACHINE COMPANY Vacuum Metallizing 
‘ Catalog 780 
PHILADELPHIA 20, Pa. 


Vacuum Calculator 


Slide Rule 


mony 


VACUUM EQUIPMENT 


: STOKES VACUUM VALVES 
STOKES RING-JET DIFFUSION To control vacuum safely and surely, Stokes 
AND BOOSTER PUMPS vacuum valves are available in 4, 6, 10 and 


16-inch standard flange sizes 


The new Stokes Ring-Jet Pumps em- 
body a new concept of the diffu- STOKES-McLEOD VACUUM GAGES 


sion principle. Size for size, they } For measuring vacuums from fractions of a 
micron up to 50 mm, Stokes-McLeod gages are 


.: 
the standard of reference. Four sizes available =, 


have pumping speeds of 10% to 
more than '00% above any other 
diffusion pump for a given heat 
input. Ring-Jet Diffusion Pumps are 
available in sizes of 4, 6, 10, 14 
and 16 inches; Booster Pumps in 
sizes of 4, 6, 10 and 16 inches. 


Send for information listed. 


ENGINEERS: Stokes is continually adding to its engineering and technical sales OFFICES IN PRINCIPAL CITIES, 
Staffs in the high vacuum, industrial tabletting, powder metal and REPRESENTATIVES THROUGHOUT THE WORLD 


plastics molding fields. If you can qualify, there may be a position for you 
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To withstand high heat, shock, and continuous off-on cycling... 


sesannoese® 


Centraiab ceramic insulator 


used as igniter in new, 
instant car heater 


Close-up of Centralab Electrical 

A newly designed, gasoline-burning, instant heater for 
passenger automobiles uses the principle of reliable 
aircraft heaters 





The new heater is an injection-type system which is 
complete in itself. Ignition is accomplished by a spark plug 
of Centralab Electrical Porcelain, energized by a 
separate ignition system 


The spark is cycled off and on with the fuel — usually . 
several times per minute, as the off-on cycling modulates 
heater output. Ignition is instantaneous 


This calls for complete reliability and perfect timing — 
accomplished with Centralab Electrical Porcelain made for 
specific heat-range and heat-shock requirements. Like all 
Centralab ceramics, it has high heat resistance, high 
dielectric strength, and dimensional stability 


Get the whole story on all the Centralab ceramics — 


including Steatite, Cordierite, Zirconite, and Titanate 
Write for Centralab Ceramic Buyer's Guide, Bulletin 42-221. 


Cutaway view of the heat ex 


changer and burner assembly Or refer to it in Sweet’s Product Design File 


Centralab Electrical Porcelair 
spark plug is in upper left-hand 
corner, Fuel is ejected througt 


metal nozzie just below spark plug 










More proof that 
if it's a job 
NS 
for electronic components, SPECIAL 
it's a job for Centralab this month only! 

Centralab 
Sweepstakes 


a8 


Big Prizes! 


Centralab's 
advanced engineering 
continues to create 


Tf 


cenmamtc 


the prototypes 
of the components 
industry 





Nothing to buy! 
Nothing to answer! 





1st PRIZE — $100.00 Gift Certificate for a Hart \ 
Schaffner & Marx Suit 


2nd PRIZE — Four (4) Arrow Shirts 
3rd PRIZE — Iwo (2) Arrow Shirts 


Twenty-five (25) 4th PRIZES — One (1) Arrow 
Tie each 


CAPACITORS 





lo be eligible for the grand drawing, simply send us your name and 
x-8513 address on your letterhead. Or ask your Centralab rep for an entry 
blank. Entries must be postmarked no later than midnight, Decem 
ber 31, 1955. Contest not open in states where prohibited 


914L E. Keefe Avenue @ Milwaukee 1, Wisconsin 
In Canada: 804 Mt. Pleasant Road, Toronto, Onta 





SINCE 1922, INDUSTRY'S GREATEST SOURCE OF STANDARD AND SPECIAL ELECTRONIC COMPONENTS 
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Ham OREO MP-2 


RUGGEDIZED-SEALED 
METER-RELAYS 


These ruggedized versions have the 
same electrical spec ifications and use 
the circuitry shown in Bulletin G-6 


Meter-relays are indicating meters with 
built-in relay contacts. One contact is 
carried on the moving pointer. The other 
is carried on a semi-fixed pointer. When 
the two pointers meet, the contacts close 
and lock. Locking coil is wound directly 
over moving coil. Reset can be manual 
or automatic. It consists of opening the 
locking circuit. Spring action in contacts 
kicks them apart forcefully. There are no 
pushers nor solenoids inside meter case. 


These instruments meet the mounting di 
mension requirements of MIL M-6A. The 
degree of resistance to shock and vibra- 
tion depends upon sensitivity and type of 
action wanted. In general, the relays will 


not be permanently damaged by shocks Sy F 
of 100 G's and vibrations up to 2,000 Td beach 


cps at 3-4 G's. The most sensitive relays MODEL 355-C 3'A 


may close their contacts under these con 
ditions White Face 


Usual meter ranges can be supplied 
from 0-20 Ua. to 0-50 A., or, O-5 Mv. to 
0-500 V. All ranges can be supplied 
either AC or DC except low millivolts 
(under 0-250 Mv.). These come only in 
DC because of limitations of instrument 
rectifiers. Higher voltage or current 
ranges are made withexternal multipliers. 


Contact setting is adjustable from front to 
any point on scale arc Or, it may be pre 
set at any fixed point. Contact arrange 
ments are (1) single high (2) single low 
(3) double, high and low. When used 
only as relays they can be made to 
operate on as little as 0.2 microamperes 
(3000 ohms) or 0.05 millivolts (20 ohms) 
All models can be supplied as contact meters 


illustrated in the upper photos, or as a panel 
meter, shown below 


The DEW Line: 


The Model 255-C meter-relays perform a vital function in DEW Line (Distant Early 


Warning Radar Screen) equipment manufactured by Raytheon Manufacturing Com 
pany, Waltham, Mass., where they meet these specifications 

ELECTRICAL 0 100 microamperes with specified speed and damping 

SHOCK | and 3-foot drops, 400 ib. hammer, 3 planes 

VIBRATION MIL-M-10304 (Sig C) 

SALT SPRAY QQ-M-151 A 

TEMPERATURE 30° Cto +70 ¢ 

SEALING MIL-M-6A 


CHESTERFIELD CIGARETTES: 


Cigarette quality is controlled by the AccuRay Cigarette Gauge-Controlier made by 
Industrial Nucleonics Corporation, Columbus, Ohio. It has appeared in Chesterfield 
ads in newspapers and magazines, and on the Dragnet, Gunsmoke, and Warner 
Brothers Presents television shows. The Model 355-C double contact meter relay is a 


basic component of this automatic process contro 


ASSEMBLY PRODUCTS, INC. 


Wilson Mills Road 69-873 Dillon Road 
Chesterland 4, Ohio oO: P.O. Box 308 
Telephone (Cleveland, Ohio) Desert Hot Springs |, California 
HAmilton 3-4436 Telephone 4-2468 





RUGGEDIZED-SEALED METER-RELAYS 
DATA SHEET 


Ordering Specifications 


CONTACTS: The same size contacts (platinum-iridium) are used for 
all contact ratings. Locking coil turns vary for different ratings 
Standard rating 5-25 DC milliamperes, 75 - 125 volts. Other 
ratings to 100 Ma 


HIGH LIMIT CONTACTS: Standard 
LOW LIMIT; Some price, specify “Low Limit 
DOUBLE CONTACT, Add $10.00 


FIXED CONTACT: Single deduct $2.00 
Double deduct $3.00 


ISOLATED COILS: (Maximum insulation 50 volts) add $5.00 


DOUBLE LOCKING COIL; (for same contact polarity on both 
high and low limits) add $5.00 


SUPPRESSED ZERO: (scale 40-80 etc.) add 10%. (Specify 


range) 


AC METER-RELAYS: (rectifier type) add $5.00 and specify AC 
(minimum volts range 0/250 AC millivolts) 


SPECIAL CONTACT RATING DC volts, 
DC milliamperes 


MOUNTING: Will be mounted in steel 


or non-magnetic material 
 « 


RANGE MODELS 355 and 355-C 
POLARITY A.C. Meter 


between coils. (Other polorities can be supplied) Single Contact 
High Limit 


RE 
“4° “ 


Me a4 . 
- 


tandard Single ’ = Standard 
Contact. High 4 40 Double 
Limit Contact 


ex . 


RUGGEDIZED-SEALED METER-RELAY PRICES 


Model 255-C Model 355-C Model 455-C 
2'A Inch 3'A Inch 4'A Inch 


DC Microamperes Ohms 

0 20 3,000 $63.25 $68.25 $73.25 MODELS 455 and 455-C 
0 50 3,000 51.00 56.00 61.00 

0—100 950 46.00 51.00 56.00 

0— 250 650 43.00 46.00 51.00 

0500 100 41.00 45.50 49.00 


(Intermediate and higher ranges priced same as nearest listed) 


DC Milliamperes 

0 | to 0-50 (Approx. 100 Mv.) $40.00 $44.50 $48.00 

0 5510 O 1000 (Approx. 50 My.) 45.00 49.00 53.00 

DC Amperes QUANTITY DISCOUNTS 


1 to O— 50 (Approx. 50 Mv.) 45.00 49.00 53.00 Meter-Relays and Contact Pyrometers 
(External shunt required for ranges over 50 Amperes) 
DC Millivelts Ohms 
0 : 20 $63.25 $69.00 $75.00 5—24 159 
0 
40 51.00 56.00 61.00 25-49 20% 
5 100 45.00 50.00 55.00 50-99 22 Of 
50 50° 41.00 46.00 51.00 100-199 9 59 ” 
*(Supplied as standard. 5 ohms, 200 ohms, and other resistances available.) . 


Quantity Discount 
1—4 Net 


(Intermediate and higher ranges priced same as nearest listed) 200 up request quotation 


DC Volts For one range of one model only 
( 1 to O 500 (Approx. 1000 ohms per 
Volt. Other sensitivities available.) $42.50 $47.00 $50.50 


(External resistor required for ranges over 500 volts) 


CONTACT PYROMETER PRICES ‘4 ohms millivolt with 


bimetal compensation) 


int. Ext. Therme- Model 255-C Model 355-C Model 455-C ASSEMBLY 

Res Res couple 2\4 Inch 3'2 Inch 42 Inch 
0—3000'F 0— 1650°¢ 70 10 Pt 13% Rh $46.00 $51.00 $56.00 PRODUCTS, INC. 
0— 2500 0— 1370 212 10 C/A 41.00 46.00 51.00 Wilson Mills Road 
0— 2000 0— 1100 172 10 C/A 41.00 46.00 51.00 Chesterland 4, Ohio 
0—1500 0 800 179 10 \ 41.00 46.00 51.00 Telephone (Cleveland, Ohio) 
0— 1000 0 500 112 10 \ 44.00 49.00 54.00 7 

HAmilt -44 
0— 750 0— 400 | 46.00 $1.00 56.00 sacocndaichiats 
0 500 0 260 52 10 i 49.00 54.00 59.00 Or 
Oo 300 0 150 22 10 | 54.00 59.00 64.00 
75 to +225 60 to +110 22 10 \ 54.00 59.00 64.00 69-873 Dillon Road 
200 to +100 13010 + 40 22 10 Cc ¢ 59.00 64.00 69.00 P. O. Box 308 
Desert Hot Springs |, California 
Telephone 4-2468 


Thermocouples shown are standard. Pyrometers can be calibrated for use with most other types at extra 


charge. Ranges listed are standard, Special ranges made to order 
) } 


Litho in U SA 





EIMAC KLYSTRONS are used in Texas Towers 
forward-scatter communications system 


CS 

OC OCwCoS 
High power UHF/microwave forward-scatter trans- 
mitters by National Company are an example of 
reliable National equipment designed to meet the 
most exacting requirements, From the first National 
Company forward-scatter development link to the 
advanced Texas Tower communication net, Eimac 
klystrons have been used exclusively as high 
power final amplifier tubes. Eimac amplifier klys- 
trons provide the power necessary to make long 
distance communication through forward-scatter 


techniques practical at microwave frequencies 


@ Second in a series of advertisements empha- 
sizing the extensive application of Eimac 
amplifier klystrons and circuit components Nii a lla 
by the leading manufacturers of forward- Notional Compeny twe, ten end fifty hitowett transmitters empley- 
scatter UHF/microwave transmitters. ing Eimac klystrons and circuit components are among the pace- 


setters in the revolutionary art of forward-scatter propagation. 


i 


Ween 


y EITEL-McCULLOUGH, INC. 
ee SAN BRUNO + CALIFORNIA 


daaibacus gums -<m The World’s Largest Manufacturer of Transmitting Tubes 
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vacuum-melted components give long, 
reliable performance... 


Vacuum-melted metals are the answer to the 
engineer's search for more reliable materials. In 
vacuum tube components, for example, these 
. stable 


electrical characteristics even after repeated 


superior metals mean longer tube life . . 


heatings. For vacuum-melting removes undesir- 
able gases before they are put in the tube. 
Vacuum-melting literally sucks gaseous impur- 
ities and inclusions from the molten metal. You 
get high-purity, gas-free metals that far outper- 
form conventional air-melted metals. Cathode 


nickel alloys, iron, and alloys for metal-glass seals 


are held to uniformly close standards of compo- 
sition. Purity and soundness of any metal is 
improved 

Vacuum Metals Corporation, pioneer in devel- 
opment and leading producer of vacuum-melted 
and cast metals, has available a wide range of 
these unique metals designed for electrical and 
electronic uses. If you believe they might im 
prove your product, please write, giving full 
details. Our engineers will give them careful 
attention. Vacuum Metals Corporation, P. O. 
Box 977, Syracuse 1, N.Y. 


VACUUM METALS CORPORATION 


Jointly owned by Crucible Steel Company of America and National Research Corporation 


Want more information? Use post card on last page. 
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TELEMETERING 


ee ee 
°eLOW PASS 


pal: 


: 
IN 


Po: 


in Standard 


Miniature. 
Subminiature 
sizes 


mi 


a ee 


only Burnell offers 








PARTIAL LISTING OF MINIATURE TELEMETERING BAND PASS FILTERS 
30%. 





15% 


COMPLETE LINE of filters for every channel 
in Standard, Miniature, 
Subminiature and “Tom Thumb” sizes 


and band width 


many available from stock 


MINIATURIZED filters that save 80% space 


retain all desired attenuation characteristic: 





HERMETIC SEALING, OCTAL PLUGS and other 


new features 


you... 


SPECIAL PHASE LINEARITY characteristics 
to conform to new concepts of high accuracy 
telemetering practice. 


Cave Appros 
Channel Freq Bend Band Attenuation 
| Width | Width ee SPECIFICALLY DESIGNED for telemetering, 
Type No.| Type No.) W- tHe! | 15% 8 W.| 30% 8 Ww these filters have found great utility ina 
400 CPS. | $15466 408 — 15%, 408 —30%, wide variety of communications and 
560" | $15457) 515477) 24642% | ibs. | 2008 —23%, | 2008 — 46°, 7 
730 . $-15458| S-15478 4008 — 27°%/, | 4008 — 54°, control applications 
960 " | $18459 
1300 5.15460 3.508 —15*/, | 3.508 - 30%, ‘ : 
1700 S-15461 1% « 4/_ 2 2/4\ | tb. 7 ot 2008 — 23°/, | 2008 — 46°, APPLICATION ENGINEERING service plus 
2308 516462 OB — 277, | O08 ~ complete technical literature. Write 
2570 S-15463 19 ¢ 5 , 
con «6O (Ct Senene Dept.C-12 for Catalog 102A. 
3900 S-15465 | $15479 
4500 5.15466 
5400 5-15467 | $1$480 
7350 $-15468 | $-18481 ‘ } 
10500 5.15469 | $-15482 308 — 15%,| 308 — 30° iy 
12300 $-15470 | $ 1¥%yxdu2/y | 9% on 2008 — 23%/,| 2008 — 467, tr Teletype: Yonkers, N. ¥. 3633 
14500 S-15471 | $1548 4008 — 26°/,| 4008 — 52°/, { 1 
22000 S-15472 | S-15464 xi 
27000 S-15485 
30000 5-15473 | $-15486 
| 40000 5-15474 $% 15487 | fIRST IN 
| $2500 5.15475 
} 70000 5.15476 | $-15488 BURNELL &, C0 TOROIDS, 
OPTIMUM OPERATING IMPEDANCES SOCKET TERMINAL CONNECTIONS *“% INC FILTERS AND 
i INPUT OUTPUT YONKERS 7, NEW YORK RELATED 
Terminals 1 & 2 500 ohme Terminals 1 & 6 500 ohms Pocitic Division: 720 Mission $1., $. Posodene, Colif NETWORKS 
Terminals 1 & 3 10000 chme Terminale 1 & 7 60000 chms 


lee 


PAS ie) 


Nh 


to). 4 = a 
ELECTRONIC = a 
PRODUCT Remon con _ 


SOUND SYSTEM & 


Lo a ae A 
NARS TI. 
= EW {pO : 
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MAGNET WIRE—HOOK-UP WIRE 


TV CAMERA CABLE 


nn 


a 


> 


WIREMAKER FOR INDUSTRY 
SINCE i902 


CHICAGO 
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A MESSAGE TO AMERICAN INDUSTRY *® ONE OF A SERIES 


The National Merit Scholarship Corporation 


Business is Offered Big Dividends 
on Investment in Higher Education 


usinses firms searching 
for a satisfactory avenue to 
provide financial aid for 
our colleges and universi- 
ties now have a new oppor 
tunity of major importance. 
It is provided by the Na- 
tional Merit Scholarship 
Corporation, which has of 
fered to devote $8 million 
to matching, dollar for dol- 
lar, gifts by business firms 
for college scholarships 
and supplemental gifts to 
the institutions where the 


scholarships are used. 


The National Merit 


The McGraw-Hill Publishing Com- 
pany is availing itself of the opportunity 
to establish ten National Merit Schol- 
arships. They will be known as the 
McGraw-Hill Merit Scholarships. The 
scholarships are to be awarded to qual- 
ified candidates for a four-year college 
course in the fields of science, engineer- 
ing and the other professions and the lib- 
eral arts. There will be no limitation, 
beyond the appropriate professional ac- 
crediting, on the college or university 
selected by a successful candidate. As 
part of a continuing program to aid high- 
er education and educational institutions, 
McGraw-Hill is happy to be able to share 
in what it believes to be the constructive 
educational endeavor of the National 
Merit Scholarship Corporation. 


school graduates do not go 
to college. The principal 
reason is that they do not 


have the money required. 


To Save Unused 
Brain Power 


The National Merit 
Scholarship Corporation 
will strive to eliminate this 
dangerous neglect of top 
flight ability. To this end 
it is inviting the nation’s 
high schools, numbering 
more than 24,000, to par 


ticipate in its program by 


Scholarship Corporation, 
an independent agency fi 
nanced initially by gifts of $20 million from the 
Ford Foundation and $500,000 from the Carnegie 
Corporation, has three major purposes which are 


closely related. They are: 


|. To locate those of the nation’s young men 
and young women who are best equipped to go 
to college. 


2. When necessary, to help these young peo- 


riving them financial aid. 


ple z0 to college by py 


3. To help colleges and universities meet the 
full cost of the instruction of those to whom 


National Merit scholarships are granted. 


At present about half of the nation’s top high 
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designating as available 

candidates for National 
Merit scholarships the top 5 percent of their senior 
classes. Those so designated are then invited to 
take a series of tests and to submit reports designed 
to assure selection of the very best talent in each 
state. The number of scholarships to be allotted to 
each state will be proportionate to the number of 


high school graduates in the state. 


The winners, the total number of whom will be 
determined by the amount of money the Scholar 
ship Corporation has availab!e, will be eligible for 
awards. bor those who need no financial help to go 
to college there will be honorary awards of $100 
For those who must have help the Corporation will 


grant scholarships covering as much as necessary 





of the cost of instruction and living expenses for 


a four-year college course. 


Colleges Get Financial Help 


The provision of funds to cover the students’ 
expenses does not, however, solve the financial 
problems faced by many colleges. That is because 
the tuition charges paid by the students do not 
cover the cost of the instruction, The deficit must 
he met by drawing upon endowment funds, gifts, 
grants, and other available sources. 

Consequently, to prevent holders of National 
Merit scholarships from imposing any additional 
financial burden on the colleges and universities 
they elect to attend, the Corporation will make a 
supplementary grant to these institutions. The sup- 
plementary grant will be the equivalent of regular 
tuition charges made by the school, with a top 
limit of $1,500 a year for both the tuition and the 
supplement. 

As the scholarship grants to the winning stu 
dents will vary, depending upon how much finan- 
cial help they need, so will the supplementary 
grants vary from one college to another, depending 
on their regular tuition charges. However, it is 
anticipated that on the average the full cost of a 
National Merit scholarship—including aid to the 
student and the supplement to the college—will be 
about $1,500 a year. 

Many business firms will find a compelling ap- 
peal in a program which is designed at once to 
mobilize the nation’s intellectual resources more 
effectively and, in the process, give very badly 
needed financial help to our colleges and univer- 


sities. 


Two For One Return Offered 


However, there are numerous other inducements 
to business firms to finance National Merit schol- 


arships. These scholarships may: 


1. Carry the name of the firm or be named 
in honor of someone designated by the firm. 

2. Be limited to use in types of colleges of 
particular interest to the sponsoring firm. 

3. Be limited to a college course, such as 
science, engineering or liberal arts, of special 
concern to the sponsor. 

1. Be restricted to candidates or institutions 


in geographic areas specified by the sponsor. 


ere Sa Sattalen! ERER 


In addition to these advantages there isa special 
financial inducement to help the Merit Scholarship 
program. It is that for every Merit scholarship a 
firm or individual finances, the Corporation will, 
up to the limit of $8 million, match the funds and 


make another National Merit scholarship available. 

There are many good ways of helping our finan- 
cially beleaguered colleges and universities, and 
many corporations are already using one or more 
of them.* For those companies that can do so with- 
out embarrassing complications one of the best 
ways is to make unrestricted gifts directly to the 
institutions. But this new way provided by the cre- 
ation of the National Merit Scholarship Corpora- 
tion (Address: 1580 Sherman Avenue, Evanston, 
Illinois) has the broad appeal of serving two pur 
poses of transcendent importance simultaneously. 
The purposes are to see that our best brains are 
fully trained and utilized and that our colleges and 
universities, crucial contributors to this process, 
are helped at the same time. Business will serve 
the nation and its own community well by giving 


the National Merit Scholarship Corporation g 


erous help. 


* These, as well as the plight of our colleges and universities 
are discussed in a pamphlet, “Business Aid to Our Colleges 
and Universities,” which embodies a series of five editorials 
which appeared in all MeGraw-Hill publications. Copies of 
the pamphlet can be obtained without charge by addressing 
the Department of Economics, MeGraw-IHlill Publishing Com 
pany, Inc., 330 West 42nd Street, New York 36, New York 
Methods of helping our colleges and universities financially 
are also outlined and discussed in a pamphlet, “Aids to Cor 
porate Support of Higher Education,” which may be obtained 
without cost by addressing the Council for Financial Aid to 
Education, 6 East 45th Street, New York 17, New York 


This message Ls one of a series prepared by the 
VcGraw-Hill Department of Economics to help 
increase public knowledge and understanding 
o} important nattonu ide der elopments that are 
of party ular concern to the business and pro- 
fessional community served by our industrial 
and technical publications. 

Permission is freely extended to neu spapers, 
groups or individuals to quote or reprint all or 
parts of the text 


Recnttl Vinee 


PRESIDENT 


McGRAW-HILL PUBLISHING COMPANY, INC. 
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FOR OVER IO YEARS .... 


Since the beginning of our coun- 
try’s missile activity . . . Farns- 
worth has participated in the 
design, development and pro- 
duction of electronic equipment 
Mm eee aoe 
Sparrow and others. This tre- 
mendous background of techni- 
cal skills and know-how qualifies 
Farnsworth — uniquely — to cope 
with all phases of a missile 


program. 


FOR OVER 30 YEARS .... 


Farnsworth has carried on an 
unbroken tradition of achieve- 
ment in defense and industrial 
Cra a Mee all Male La 
ated electronic television, pulse 
techniques, electron optics and 
photomultipliers, continues to 
lead advances in radar, special 


purpose tubes and electronic 


at ielaaie 
Arar gatos eee lola an) 
electronics . . . dedicated to the 


extension of man’s VISION be- 
yond the range of sight. 






























MISSILES 


FARNSWORTH ELECTRONICS COMPANY 


4 division of international Telephone and Telegraph Corporation 


FORT WAYNE, INDIANA 


| eu MH 


} 


MT 


Wire packaged in Phelps Dodge special “Pakeze” containers if required. 


Fait for lasting Quail —from Mine to Markét/ 
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If it Calls for MAGNET WIRE—Caii on PHELPS DODGE for 
INDUSTRY’S MOST COMPLETE, 


MOST UP-TO-DATE LINE! 


Every type of insulation to meet design requirements. 
Enamel + Formvar + Sodereze® « Bondeze® + Daglas” + Thermaleze® 


Silicone «+ Paper + Cotton + Multiple Combinations 


Available in all sizes and shapes—round, square, rectangular. 


Over 400 different types! 


Special emphasis on research and development— your assurance 
of the latest advances in magnet wire. 


Vast background of application engineering experience to help 
solve your problems. 


FORT WAYNE, INDIANA 
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MICRO SWITCH Precision Switches 


IN CIPLE 


a OF GOOD DESIGN 







Double-pole, 
double-throw 
basic switch 



















8 subminiature 
SPDT switches with rotary selector actuator 


24 
16 subminiature 
SPDT switches 


with toggle 
actuator 


Here are © reliable 
precision switches 
for multiple circuit contro 


i i itch to 
Whether your requirement 18 a sing aches as 
control one circuit or an ——_ as bergen 
control many circuits you wil eo a a 
SWITCH engineering keeps pace W 










nall 
Pictured here are just a few of the ee wee 
sensitive, precision switches MICK 2 ated 
developed to meet specific Te corsit caheaene 
é ctuato , 
toggle and rotary @ uahad 
om atility of design without any compr 
‘th reliability. f ches 
wignowld your design call for special sma alate 
for use with high temperatures, di oe cagcults¥: 
ments, high inrush on OF engineering a 
i ance “RO Swi 
for instance, MIC as ade. 
quickly put the proper switch in oe : You'll 
Call MICRO SWITCH —— “ a sees is 
are 20 bran 
» glad you did. There nee ale 
a you quick, intelligent cooperation on 
switch problem. There is no obligation. 











Two-circuit 
double- break switch 


ae 
sz 



































High capacity "V3" switches 
14 subminiature SPDT (may be gang-mounted) 
switches with single 
| push button actuator 


te wee 


* g @ A complete line of snap-action and aang eubehes ; 
Edbcddoedbs : 
Be eeed OO beaeoee 

snap-action precision switches and mercury Mi i C Pr 0 % & t T C uv 

switches. Available in a wide variety of sizes, 

h s, weights, actuators and electrical char- ° 

shape, elas actuators andtaccalcher- A DIVISION OF MINNEAPOLIS-ONEYWELL RESTON Shes iH 







MICRO SWITCH provides a complete line of 
extremely reliable, small-size, high-capacity, 





74 
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w=” ...and cuts the size 
and weight of cable 


Federal’s miniature coaxial cables — 

about 4 the size of comparable RG 

types—save critical space and weight 
in aircraft and instrument uses. 


if your cable problems involve heat, 
space or weight, it will pay you to con- 
sider Federal’s new “Teflon” insulated 
cables. For information, write Dept. D913. 


Challenged by the high temperature and minimum “TEFLON” HIGH TEMPERATURE CABLES 
weight requirements of jet aircraft and guided missiles, RG-87 A/U 50 ohms; 69.5% V.P.; 29.5 on 
. mimfd/ft. Cap; 4,000 operating volts. Saeed ‘—_ 
Federal has designed RG cables that perform perfectly sarap EEL ———- 
ee ) : ES i ee RG-140/U 75 ohms; 69.5% V.P.; 29.5 
at a blistering 500° F.! New Federal miniature coaxials nai, iteammean | a 
have a top temperature rating of 150° C.... up to RO-141/U 50 chens: 69.5% V.P.: 20.0 


200° C. with an impregnated fiber glass jacket! mmfd/ft. Cap; 1,500 operating volts. <ccceeeeieatinnns —— lame 


PY ees 


The key to these new cable developments lies in “‘TEFLON’’ MINIATURE COAXIAL CABLES 
advanced designs. K-256 50 ohms; 29 mmf/ft. Cap; 72% 


Based on utilization of “Teflon,” this superior dielec- V.P.; 850 V rms Corona; 13 db/100 ft 

e . . . . Atten,. at 400 mc; 0.095 O.D. dielectric; 

tric maintains its excellent low loss and high voltage 7/30 silver-plated Copperweld conduc 
. EE tor; 0.135 O.D, jacket. 
characteristics through a temperature range of 500° F. 7 — 

© ? c > we ahe K-257 70 ohms; 21 mmf/ft. Cap; 72% 

to —100° F. “Teflon” has no measurable water absorp- V.P.; 850 V tm Conon: 14 db i00 fe 


: ° 3+ ie chamirs ine P - acte t 4 alies Atten. at 400 mc; 0.095 O.D. dielectric; 
tion; it is chemically inert ... unaffected by alkalies, 7154 chapels Vesa eaten 


acids, aromatic fuels, aromatic organic solvents, and tor; 0.135 O.D. jacket. 


highly corrosive aviation hydraulic fluids. K-258 93 ohms; 16 mmf/ft. Cap; 72% 
V.P.; 850 V rms Corona; 15 db/100 ft. 
Atten. at 400 mc; 7/38 silver-plated Cop- 
perweld conductor; 0.135 O.D. jacket. 


“TEFLON” HOOK-UP WIRE Type E, EE and FF Hook-Up Wires meet 
MIL-W-16878A. Available in all standard colors 


Federal Telephone and Radio Company 
A Division of INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 
COMPONENTS DIVISION + 100 KINGSLAND ROAD « CLIFTON, NJ 


In Canada, Standard Telephones and Cables Mfg. Co. (Canada) Lid, Montreal, P @ 
Export Distributors: international Stondard Electric Corp., 67 Broad St., New York 





DESIGNERS 


New G-EVaeozsec° component rectifiers top 80,000-hour-life expectancy 


Life expectancy has now been raised 
from 60,000 to over 80,000 hours for 
General Electric’s new miniature Vac- 
u-Sel rectifier stacks. Achieved by con- 
stantly improving processing tech- 
niques, this 20,000 hour increase in life 
is backed up by laboratory tests. De- 
veloped for electronic, industrial-con- 
trol, and power applications, these units 
offer compactness and _ stability of 
electrical characteristics. Ambient tem- 
perature range is broad 65 C to 
130 C—and a wide variety of sizes, 
housings and finishes are available 

The ‘‘Selecto-Chart”’ shown below is 
part of a new application approach 
developed by G.E. It gives you greater 
freedom of design in selecting from the 
many rectifier sizes and types. Send for 
GEA-5935A, GEA-6273 


“Registered trade-mark of General Electric Co. 


Al RATED CURRENT WITH RESISTANCE LOAD. DERATE 


‘ " APACITANCE LOAD 
' r 





COMPACT RECTIFIER STACKS offer designers INCREASE IN LIFE EXPECTANCY is amen in SELECTION IS EASY with new G-E Vac-u-Sel 
stable electrical characteristics typical curves for 45-volt cells. rectifier Selecto-Chart.”’ 


G-E molded-case circuit breakers provide Safe fuseless circuit protection 


Thermal-magnetic trip elements in G-E 
molded-case circuit breakers help guard 
conductors against short circuits and 
sustained overloads. Operation is cool, 
life is lengthened through de-ionizing are 
quenchers that quickly dissipate arcs. 

Extra safety results from trip-free 
operating mechanism that opens con- 
tacts against overcurrents even if handle 
is held closed. Solderless lugs, straight-in 
wiring make installation simple 


Ratings from 10 through 600 am- 
peres for circuits of 120, 240, 480, 600 
volts a-c, and for 125, 250 volts d-c. 


GEC-1032. 


ERAL GQ ELECTRIC— 
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Two oz. switchette operates up to 50,000 ft. 


Versatile, corrosion-resistant and com- 
pact, General Electric Size 2 switchettes 
perfectly extremes of 


perform under 


altitude and temperature, combine low- 
inertia moving parts with high contact- 
tip force Totally 

structure protects it 
and dirt 


enclosed contact 


from tampering 
Screw-type terminals simplify 
wiring. For aircraft use where vibration 
is severe and space limited, its snap 
action and double-break-contact con- 
struction are especially valuable. Spring- 
return button on the housing can be 
actuated by lever, bellows, or other 


means. Bulletin GEC-207A, 


EQUIPMENT FOR 
ELECTRONIC MANUFACTURERS 


Fractional-hp motors 

Rectifiers 
Components aaa 
nstruments Indicating lights 
Control switches 
Generators 
relsyns 
Pulse-form networks Relay 


Delay lines 


Reactor 


Amplidynes 
Amplistats 

Motor-generator sets Terminal boards 
Inductrols Push buttons 
Resisto Photov 


r 


Htalc cells 


slass bushings 


os TURN PAGE FOR MORE G-E 
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TIMELY HIGHLIGHTS 
ON G-E COMPONENTS 


G.E. cuts radar transformer weights up to 35% 


Small or large, narrow or wide, light 
weight, long life—whatever your re- 
quirements, General Electric will build 
high-voltage, oil-filled transformers and 
inductors to your specifications. The 
picture at left, for example, shows how 
G.E. cut 61 pounds from a typical 
radar power supply by redesigning with 
smaller embedded-layer coil. These coro 
na-free componentsare suitable for many 
electronic applications other than radar. 

Among the advantages of these 
smaller and more reliable G-E com- 
ponents are: (1) more efficient cores 
permit weight savings to 11%, (2) 
alumina terminals add reliability, and 
(3) the use of Formex* wire and new 
embedded-layer winding techniques re- 


Development 


and Production 


GEA-5963 Radar Transformers 
GEC-207A Switchettes 

GEC-1032 Molded-case Circuit Breakers 
trol GEA-5935A 


Equipment 


Soldering irons 


Resistance-welding con- 


Current-limited high- 
potential tester 
Insulation testers Name 
Vacuum-tube voltmeter 

: Company 


Photoelectric recorders 


Demagnetizers 


Want more information? Use post card on last page 


General Electric Company, Apparatus Sales Division 
Section B667-32 
Schenectady 5, N. Y. 


Please send me the following bulletins: 


Vv for reference only 


Miniature Vac-u-Sel Rectifiers 
GEA-6273 New Vac-u-Sel Component Rectifiers 


duce coil sizes as much as 53%. 

All G-E radar components are de- 
signed for compact installation. All can 
be manufactured to MIL-T-27 speci- 
fications. All have characteristics and 
features to meet a wide range of re- 
quirements. G.E.’'s fully equipped model 
shop pools engineering and manufactur- 
ing skill to fulfill your needs. The shop 
can deliver prototype units for your 
experimental or system development 
projects—in a hurry—because work on 
your jobs begins immediately. Testing 
is strict. Vibration, thermal-cycling and 
moisture resistance tests are extra steps 
that can be taken by G.E. to assure 


components of the highest quality. Ask 
for Bulletin GEA-5963 


"Registered trade-mark of G.E. Co, 


alt., from —70° F to 200° F 


a 


for planning an immediate project 


Risiciaptuneiecnipsan egies 


COMPONENT HIGHLIGHTS 





INFRA-RED LAMPS subject new G-E capacitor to 125° C ambient temperature. 


New G-E high-temperature Tantalytic’ capacitors 
operate in+ 125 C ambient at full voltage 


Where quality, long life and small size meet the tough requirements of minia- Three rectangular case sizes permit 
are required in high-temperature, minia- turized military equipment: energy ratings from 36 uf at 100 volts d-c to 
180 uf at 30 volts d-c. All three sizes 
have same square base, varying only 
in height to maintain high volumetric 
efficiency at lower ratings 
Features: low leakage currents, long 
shelf and operating life, availability in 
PERMISSIBLE APPLIED WVD( AT DIFFERENT. TEMPERATURE polar and nonpolar construction for use 
in both a-c and d-c circuits. When 
operated at ambient of 125° C at rated 
| voltage, units meet qualification re 
quirements of 1000 hours with not more 
than 20 per cent loss in initial 25° C 
capacitance 
Unlike other types of Tantalytic ca 
pacitors, the foil construction offers 
chemically neutral electrolyte to mini 
mize corrosion danger, plus excellent 
mechanical stability and freedom from 
LONG LIFE of G-E 125° C Tantalytic capacitors © HIGHER VOLTAGES than 100 VDC can be _ ¢lectrical noise under shock or vibration 
is shown by graph of life vs. loss of capaci- applied with no life loss at ambients below Ask for Bulletins GEA-6258 and GED- 
tance for typical 100-v d-c unit, rated + 125° C as shown above. 2620. 


GENERAL @@ ELECTRIC 


Want more information? Use post card on last page December, 1955 — ELECTRONICS 


turized, high-reliability equipment, spec- storage, filtering, or by-pass applica 
ify General Electric’s new 125° C Tan tions in electronic ordnance, guided 
talytic capacitors. Designed to operate missile, navigation, communication, and 
at full voltage in high temperature, they control equipment. 


OPERATING TLMPIRATURE  ( 





DESIGNERS 


General Electric voltage-stabilizing 
transformers are completely automatic. 
The compact units offer low losses, high 
input factor, fast response. They are 
easily installed, have no moving parts, 
and need virtually no maintenance. 
Often designers find standard units most 
satisfactory, either incorporated in new 
equipment or adapted to existing cir- 
cuits. If special units are required, G-E 
engineers will co-operate in finding solu- 


tions for you. You can use them in 
literally hundreds of types of equipment. 
New applications and new methods of 
applying these voltage-stabilizing trans- 
formers are continually being dise 
covered. The rapid responses of control 
with these units are shown graphically 
in the three curves at right, and typical 
characteristics above. Bulletin GEA- 
5754A. 


G-E saturable reactors control individual power loads at low cost 


Faced with fixed power sources, appli- 
cation and design engineers can draw 
on General Electric’s ‘“‘design pool’’ of 
more than 1000 different saturable re- 
actor designs. This will simplify solving 
the problems they often face of con- 
trolling individual power loads man- 
ually or automatically at low cost. Very 
efficient even at light loads, a G-E 
saturable reactor provides control in an 


active load banks. G.E. can design them 
in a wide variety of a-c and d-c ratings 
to meet your special application needs, 
Bulletin GEA-6354. 


General Electric Company, Apparatus Sales Division 


Section B667-32 
Schenectady 5, N. Y. 
Please send me the following bulletins: 


TIMELY HIGHLIGHTS 
ON G-E COMPONENTS 


a-c circuit by direct current. Adjust- 
ment is smooth all the way. They can 
be satisfactorily utilized in a wide range 
of applications, including electrically 
heated furnaces and boilers, or milk 
pasteurizers and X-ray equipment. 
Apply them, too, in reduced-voltage 
starting, or continuously adjustable re- c* 


| 

| V for reference only X for planning immediate project 

() GEA-6258 125C Tantalytic Capacitors () GEA-6354 Saturable Reactors 
[) GED-2620 Capaciters for Electronics [) GEA-5754A Voltage Stabilizers 

| For information on other products, contact your nearest G-E Apparatus Sales Office. 

| 

| 


Name 
Company 
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Leading members of the aviation industry have long known 
about this means of measuring aircraft and missile antenna 
radiation patterns. In the course of various engineering pro- 
jects, they have come repeatedly to Airborne Instruments 
Laboratory with antenna test problems. As always, Airborne’s 
scientists sought to create equipment, singularly perfect in 
performance yet flexible enough to meet many specific needs. 
Their efforts resulted in the Type 105 Model Range System, 
which automatically records polar plots of the relative field 
strength of aircraft radiation patterns. 


The Type 105 System, however, is not only important within 
itself. Out of its totality have merged several significant de- 
vices, designed for many recording purposes. Among these 
are the 116R Polar Pattern Recorder, the Type 20 SWR In- 
dicator, and the Type 373 Rectangular Coordinate Recorder. 


Here again is an example of creative initiative, by AIL en- 
gineers, providing a continuous succession of advanced in- 
struments for America’s industrial progress. 


Send for information about the 105 Model Range System 
and literature on other recording devices. 


Type 20 


Type 373 Rectangular SWR Indicator 


Coordinate Recorder 


j 


HLL 


Type 116R Polar 
Pattern Recorder 


ai a ewe be i 


Sea a 


iN 


Midi 


LABORATORY 


160 OLD COUNTRY ROAD e MINEOLA, NEW YORK 
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why fiddle and fuss? 


New -hp- 711A Power Supply makes it easy 
to power experimental and bench setups 


0-500 volts dc, 6.3 v ac 
High regulation 
Current, voltage meters 
Overload protection 
All-purpose utility 


‘The new -hp- 711A was developed to do just one thing—simplify your 
job of powering all kinds of electronic circuitry in laboratory, field and 


factory. 


‘This compact (18 lbs.) instrument is ideal for driving low level ampli 
hers, constant trequency os« illators and similar jobs where highly stable 
voltage is essential. Voltage range is very broad —O to 500 volts. No-load 
to full-load regulation is better than + 0.25% or 0.5 volts Ripple is less 


than | millivolt 


For added convenience, there are separate current and voltage mete: 
with new push button range switching for accurate measurement of small 
voltages and current Other features in lude overload protection and 


vrounding on either positive or negative dk terminals ‘| he price ts $225 


Electronic instruments for complete coverage, quality, convenience 


HEWLETT-PACKARD COMPANY 
3332A PAGE MILL ROAD «+ PALO ALTO, CALIFORNIA, U.S.A., 
DAvenport 5-4451 «+ Cable “HEWPACK” 


Field Representatives in all principal areas 
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AT HOME ANYWHERE... 





Interlov 


Ot w4ne 


automatic locking . . . quick 
disconnect plugs make Voltage 
Tap Panel more flexible on 


KLEINSCHMIDT 
TELEPRINTERS 


Anywhere in the world Kleinschmidt Teleprinters 
are set up, they're completely at home! Designed to 
operate on alternating current, these modern tele- 
printer machines are quickly and easily adapted to 
use from 95 to 250 volts, simply by plugging the 
specially designed Interlock Angle Plugs into the 
proper receptacle on its voltage tap panel — an 
ideal arrangement when machines are moved from 
place to place. 

While connected, Interlock plugs provide a con- 
stant, low resistance contact that cannot disconnect 
accidentally. A vibration and impact proof contact 
is made on two surfaces under constant coil spring 
pressure, which adjusts automatically with changes 
in pressure or temperature. 


tlc mrs Tae Cm Tit: le mele 


For E Wi ae) 
or Every Wiring Problem ‘ oy = » 
“<= j= —-= 







Type “'S” Plugs and Jacks 


Type “A” Plugs and Jacks Insulated and Non-Insulated, Current Cap. — 15 amps. 
Current Cap. — 10 omps., Wire Sizes #14 to #18 —Gap Wire Sizes #14 to #18 
Type BY’ Plugs and Jacks (Miniature) Insulated and , «3 \ 
Non-Insulated, Current Cap. — 5 amps. Wire Sizes #18 7” —— 
to #22 a 7 

=O ‘ iG Type “S” 4 in 1 Test Prod Kit 
Type "C” Plugs and Jacks (Sub-miniature) Current Cap, — (8 interchangeable test tips) 


1 ampere, Wire Sizes #20 to #22 or smaller 





SELF-LOCKING 





er Information, Write Dept. A: 


HARVEY HUBBELL, INC. 


Interlock Electronic Connector Dept., Bridgeport 2, Conn. Pots. & Pag. Pat 


CONNECTORS 
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new versatile data 


tape recordere hy 


THE MOBILE AMPEX 800 


records the broadest combination of data 
ever obtained concurrently on one 
magnetic tape — performs with laboratory 
precision under severe field, airborne 
shipboard and vehicular conditions — and 
furnishes data compatible with the most 


widely used playback equipment 





The Ampex 800 can provide from 1 to 28 ADAPTS TO . 
data channels. By interchangeable amplifier ANY DATA REQUIREMENT The Ampex 800’s three avail- 
units, each one can be adapted to any one of able recording techniques can satisfy practically any test 
three basic magnetic recording techniques requirement by simple insertion of the proper plug-in ampli- 


fiers. Separate channels can be assigned to measurements re- 
quiring wide-band response or high transient accuracy. And 
by using pulse-width techniques, many relatively steady in- 
strument readings can be commutated on to a single channel. 
All will have a common time base 


p WITHSTANDS THE RIGORS OF AIRBORNE, SHIPBOARD, 
VEHICULAR AND GENERAL MOBILE USE The Ampex 800 
will perform within specifications under vibrational forces as 
high as 10G — operates over a temperature range from -65°F. 

” to 130°F is unaffected by altitudes to 50,000 feet-—and 

withstands a relative humidity of 100% up to 122°F. The 

Ampex 800 is light in weight. It operates on 27.5 volts D.C. 

and 115 volts, 400 cycle, A.C. All operating functions can be 

remotely controlled. 





Direct recording — 300 to 35,000-cycle re- 
sponse for wide-band data or multiple re- 
cording of RDB subcarriers. 


RETAINS WIDELY ESTABLISHED 
FM-carrier type recording — D.C. to 5000 RECORDER STANDARDS ‘The majority of all magnetic re- 


cycles and high instantaneous accuracy suit- i . s 
; corders now in instrumentation use are Ampex machines. 
able for shock and vibration data. 


Their recording characteristics, tape speeds, track widths and 
Pulse-width modulation recording — Up 


other parameters have become standards. The Ampex 800 
to 90 instrument readings commutated on to 


retains these while greatly extending the environmental and 


SS illllli ZZ 


each tape track with frequency response 0 : ae , 
to 2 cycles/sec. With fewer instrument read mechanical conditions under which accurate test data can 


ings, frequency response is greater be gathered 


Performance specifications, descriptions and explanations 
have necessarily been limited by the space on this page. A full description and detailed 
specifications on the Ampex 809 are available by writing Dept. 12438 








FIRST IN MAGNETIC TAPE INSTRUMENTATION 
934 CHARTER STREET + REDWOOD CITY, CALIFORNIA 








CORPORATION Branch Offices: New York; Chicago; Atlanta; San Francisco; 


Dayton; College Park, Maryland (Washington D.C. area) 
Distributors: Radio Shack, Boston; Bing Crosby Enterprises, Los Angeles; 


Southwestern Engineering & Equipment, Dallas and Houston; 
Canadian General Electric Company, Canada 


FACTS YOU SHOULD KNOW ABOUT 


CELLULAR 


—— 80110 POLYETHYLENE 
— — CELLULAR POLYETHYLENE 


1. Moisture absorbed ys. days of immersion in tap 
water at 23 deg. C. Since Bake.rre Cellular Poly- 
ethylene is made up of hollow cells completely separ- 
ated by walls of Bake.rre Polyethylene, its moisture 
absorption is low, 


——~ SOLID POLYETHYLENE 
~~~ CELLULAR POLYETHYLENE 


40 80 
OAYS IMMERSION 


a= SOLID POLYETHYLENE 
=== CELLULAR er 


| 
eet 
“= 
| i 
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Bakewite Brand Cellular Polyethylene for wire 
and cable insulation is a superior low-loss plastic 
that consists structurally of unconnected hollow 
cells. It is produced by the formulation of solid 
polyethylene with a foaming agent which, af the 
time of extrusion causes expansion to a cellular 
form. Properly extruded, the material will expand 

100 per cent, giving a density about half that of 

solid polyethylene. 

These are the principal advantages of BAKELITE 
Cellular Polyethylene for high-frequency elec- 
tronic service: 

@ Low order of moisture absorption (Fig. 1). 

@ Lower dielectric constant than that of solid 
polyethylene (Fig. 2). 

@ Low power factor, comparable to that for 
solid polyethylene (Fig. 3). 

@ Dielectric constant directly related to den- 
sity formulation, while power factor re- 
mains uniform (Fig. 4). 

@ Uniformly low power losses over a broad 
frequency range (Fig. 5). 

@ Minimal power losses over wide tempera- 
ture range (Fig. 6). 

For more information on the properties, fabrica- 

tion, and use of Bake.ire Cellular Polyethylene, 

write Dept. ME-50. 


ae Dielectric constant at 1 megacycle vs. days of im- 
mersion in tap water at 23 deg. C, Note that Bake.ire 
Cellular Polyethylene retains its dielectric constant— 
considerably lower than that of solid polyethylene — 
throughout long immersion periods. The lower dielec- 
tric constant results in insulated conductors with a 
lower capacitance per foot than when the solid mate- 
rial is used. 


3 Power factor at 1 megacycle vs. days of immer- 
sion in tap water at 23 deg. C. Even after extended pe- 
riods of water immersion, Bakexire Cellular Poly- 
ethylene demonstrates a low power factor. 
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POLYETHYLENE 


FOR WIRE AND CABLE INSULATION 


© ONELECTRIC CONSTANT 
cn 


s 


4. Power factor and dielectric constant at 1 megacy- 
cle vs. specific gravity. Bakexrre, Polyethylene has a 
dielectric constant about midway between that of solid 
»olyethylene (2.3) and that of the inert gas yielded 
i the blowing agent (1.0). Its value depends on the 
degree of expansion of the foam, The low power factor 


remains uniform. 
460 ~500 $20, 80 560 300 600 620 
SPECIFIC GRAVITY 


——— POWER FACTOR 
= DIELECTRIC CONSTANT 


5. Power factor and dielectric constant vs. fre- 
quency. Both the power factor and dielectric constant 
of Bake.ire Cellular Polyethylene are relatively un- 
changed over a broad frequency range, indicating that 
power losses will be uniformly low. 
FREQUENCY - CYCLES / SECOND 


————- POWER FACTOR 


OVELECTRIC CONSTANT 


§ 


q 


POWER FacTOR 


3 


BAKELITE 


BRAND 


6. Power factor and dielectric constant at 1 megacy- 


cle vs. temperature. These properties of Bake.ite Cel- POLYETHYLENE 
lular Polyethylene are consistent over a considerable se 
operating temperature range, indicating minimal _ aa. ate ¥ 
power losses due to seasonal variations. - ee , - 


BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation ({¥§j 30 East 42nd Street, New York 17, N. Y. 
In Canada: Bakelite Company, Division of Union Carbide Canada Limited, Belleville, Ontario 
The term Baxe.ire and the Trefoil Symbol are registered trade-marks of UCC 
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The unfailing 
Dependability 
of 


By operating properly under all service con- 
ditions — BUSS fuses can help safeguard the 
reputation of your product or service against 
loss of customer good will. 


When there is an electrical fault — BUSS fuses 
open and prevent further damage to equipment, 
saving users the expense of replacing needlessly 
burned out parts. 


And just as important, BUSS fuses won't give 
a false alarm by blowing when trouble doesn’t 
exist. Useless shutdowns caused by poor quality 
fuses blowing needlessly are not only irritating 
to customers — but customers’ confidence in 
your product or service could be jolted. 


Every BUSS fuse is electronically tested to 
assure ‘‘trouble-free"’ operation. 

Every BUSS fuse normally used by the Elec- 
tronic Industries is electronically tested. A 


Want more information? Use post card on lost page 


helps you keep 


customers 


satisfied ! 


sensitive device automatically rejects any fuse 
not correctly calibrated, prcperly constructed 
and right in all physical dimensions. 


With a complete line of fuses, fuseholders and 
fuse blocks available — it is just good business 
to standardize on BUSS. 


For more information on FUSETRON and 
BUSS small dimension fuses and fuseholders 
..+ Write for bulletin SFB. 


Makers of a complete line of fuses for 
home, farm, commercial, electronic, 


am 


ovtomotive and industrial use 


BUSSMANN MFG. CO, 
Sagueaaaeinatinnenes an (Division of McGraw Electric Co.) 
CLeCTMICAL PROTECTION UNIVERSITY AT JEFFERSON 


Wy ST. LOUIS 7, MO. 


BUSS FUSES ARE MADE TO PROTECT 
— NOT TO BLOW 
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Actual photograph 


TYPICAL SYSTEM 
OPERATIONAL DATA 


Accuracy: .015 in 100% of readings 
at room temperature. 
025 in 85% of readings 
at —55°C and +70°C 
035 in 15% of readings 


at —55°C and +70°C 
No specific limitation 
115V, 400CPS, single phase, 18VA 
12 to 34 
Pressure Ranges (operating) 
Pt.=2 to 50” Hg. Abs 
Pt 2.4 to 100” Hg. Abs 
Pt,—Pt.=0.4 to 70” Hg 
Temperature Range 55°C to 
Weights 
Transmitter: 2.2 ibs 
Indicator (including integral 
amplifier): 1.8 Ib. 


Response: Full Range in 7 seconds. 


Altitude 
Power 
Pressure Ratio Range 


+ 120°C 


KOLLSMAN PRESSURE RATIO THRUSTMETER 
used on Convair's F-102 and McDonnell's F-101 


ustmefers 


to indicate PRESSURE RATIO...to indicate DIFFERENTIAL PRESSURE 


KOLLSMAN is in production... 
on components for BOTH TYPES—for Remote or Direct reading 


For over a quarter century, Kollsman has been 
making precision pressure sensitive mechanisms using 
displacement type diaphragms. This diaphragm can be 
called the heart of a thrustmeter pressure indicating system. 


Our long experience making displacement type diaphragms 
guarantees reliable thrustmeters. 


Proven Kollsman displacement type diaphragms, 
when fitted with Kollsman Synchrotels, comprise the 
transmitters for remote indicating types. Thousands 
of Synchrotels are now in use in other applications 
equally demanding of accuracy and durability. 

Tailor-made Thrustmeters can be supplied 
for any engine-airplane combination. Write for 
complete technical information. 


*The Pressure Ratio System has advantages for indicating 
optimum climb and cruise throttle setting, whereas the 
Pressure Differential System has a definite advantage at take-off. 


Kollsman activities cover these seven fields: 


AIRCRAFT INSTRUMENTS + PRECISION CONTROLS 
PRECISION COMPUTORS AND COMPONENTS + OPTICAL COMPONENTS AND SYSTEMS 
RADIO COMMUNICATIONS AND NAVIGATION EQUIPMENT + MOTORS AND SYNCHROS 


INSTRUMENTS FOR SIMULATED FLIGHT TRAINERS 
@ ko | | 5 m QM insrauwenr con n INSTRUMENT CORPORATION 


80-10A 45th AVE., ELMHURST, NEW YORK « GLENDALE, CALIFORNIA * SUBSIDIARY OF Standard COIL PRODUCTS CO. INC. 
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"Nothing can go wrong 
with Roto-Lock performance" 


She Elgin Metal Casket Company 


Simmons Roto-Lock Fasteners are used by Elgin Metal Casket Co., 
of Elgin, Illinois, to give its Permaseal Caskets a perfect hermetic 
seal against air and water. Drawn down with a pressure of up 
to 1500 lbs., Roto-Lock guarantees an absolutely tight seal and 
strength far beyond requirements. 

President E. B. Stewart of Elgin says: “Roto-Lock worked out 
particularly well because of the simplicity of its construction, and 
the fact that it was a lock already in a housing which could readily 
be sealed. Functionally the lock is very good since it pulls the lid 
down with ease and is a quick-operating mechanism. In other 
words, the locking and sealing operation can be accomplished 
quickly and easily in a matter of seconds. Since the whole locking 
and sealing mechanism contains only one moving part, there is 
nothing that can go wrong with the performance of the lock. Of 
course, this is important since mal-function at a funeral service 

Roto-Lock operation is simple: ane would be a serious matter.” 
Serrated, tapered cam en- 
gages latch — draws panels 


tightly together when turned and there’s a Roto-Lock application 
by crank or other hand tool, ° 
tiated wacom ' to improve your product 


Roto-Lock, which makes butt or right-angle joints quickly, is 
finding wide application in portable shelters, air freight and cold 
storage shipping containers, walk-in coolers, demountable furni- 
ture and scaffolding. It fastens in any misaligned or semi-open 
position and recesses completely into panels. Wherever demount- 
ability is important, there’s a Roto-Lock application. 

Write today for our 36-page catalog. It’s filled with applications 
of Roto-Lock and Simmons’ four other special fasteners engineered 
to improve products and reduce assembly costs. 


SIMMONS FASTENER CORPORATION 
1750 N. Broadway, Albany 1, New York 


. ° 
| te) a S Some applications of Roto-Lock: 


1. Portable Shelter 


QUICK-LOCK + SPRING-LOCK + ROTO-LOCK + LINK-LOCK + DUAL-LOCK 


2. Partition 


FASTENERS WITH USES UNLIMITED , $. Demountable 


Refrigerator Unit 


. Demountable Desk 
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Simplifies 
\ Circuit Design 


You \can now perform the two func- 
tions of power ON-OFF control and 
circuit protection with one miniature 
fully magnetic time-delay trip-free 


circuit breaker. Save space (see dia- 
gram above); save weight (weighs less 
than 2 0z). The characteristics (tabi 
lated at right) of this new Airpax< 
ponent show it \to be a s 

advance in power ‘con ; just what 
you need. 

Handle has ON and OFF positions; it 
moves to OFF position when breaker 
trips, yet breaker cannot be prevent- 
ed from tripping by holding handle 
in ON position. Stable tripping mech- 
anism assures reliable operation even 
under adverse temperature and vi- 
bration. Give your equipment the 
protection it deserves. 

To restore service after fault has been 
removed, simply reset the breaker. A 
breaker having a 30-sec time delay 
recovers full delay in about 20 sec. 
To receive complete engineering data, 
simply write to 
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CHARACTERISTICS 
RATINGS: 0.05 amp to 10 amp at 
50 V DC or 1.0 to 10 amp at 120 V AC 
MINIMUM TRIP: 125% of rated load 
INSTANTANEOUS TRIP: 1,000% of 
rated load 
INTERRUPTING CAPACITY: a typ- 
ical value is 500 amp at 30 V DC 
POWER CONSUMPTION: 0.6 watt in 
lower current ratings, rising to about 
2 watts at 10 amp rating 
SHOCK: resists 50 ¢ in all directions 
VIBRATION: 10 to 55 CPS at 0.06 in. 
total excursion in all directions 
TEMPERATURE: —40C to +100 C 
LIFE: 10,000 operations at rated cur- 
rent into resistive load 


ENCLOSURE: hermetically sealed 


ENGINEERS Ss AN” DESIG NERS 


MIDDLE RIVER Tu TIMORE 20, MD 
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British equipment manufacturers are 
making a vital contribution to the 
developement of electronics in all fields 
of application. 
Their products are being exported to 
every corner of the world, earning a 
universal reputation for advanced tech- 
niques and excellent performance. 
The majority of these electronic equip- 
ment manufacturers consistently use 
NAVEEN ED Mullard tubes. This choice is decided 
upon because they prefer the greater 
assurance of efficiency and depend- 
ability, and because the vast manu- 
facturing resources of the Mullard 
organisation guarantee ready avail- 


M ll ad ability of Mullard tubes wherever they 
u ar are needed. 


4 Supplies of Mullard tubes for replace- 
Electronic Tubes — used throughout the world ment in British equipments are available 


from the companies mentioned below: 


In the U.S.A, International Electronics 
Corporation, 
Department E12, 
81, Spring Street, N.Y. 12. 
New York, U.S.A. 


MULLARD OVERSEAS LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, 


ENGLAND. 
Teale 
In Canada Rogers Majestic Electronics 
I, Limited, 


Department ID, 
Mullard is the Trade Mark of Mullard Ltd. and is registered in most of 11-9 Brentcliffe Road, 


the principal countries of the world Toronto 17, Ontario, Canada 


MEV32 
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PROPERTY AND APPLICATION DATA ON THESE 
VERSATILE ENGINEERING MATERIALS: “ZYTEL,” 
“ALATHON,” “TEFLON,” “LUCITE.” 


Interlock plugs 


Picture-tube shield of ALATHON® 


insulated with ZYTEL" 
easily crimped 
for solderless connections 


Interlock Type B plugs are now available 
with jackets of Du Pont “Zytel” nylon 
resin to prevent shocks and shorts. This 
insulation of “Zytel” protects the complete 
plug except contact points — allows plug- 
ging in or disconnecting with greater 
safety. 

“Zytel” has excellent crimping proper- 
ties — the terminal can be crimped tight 
enough for a good connection without any 
danger of the insulation cracking and ex- 
posing the live portion of the plug. 


Use the coupon below for complete 
property information on this tough, dura- 
ble insulating material — Du Pont “Zytel” 
nylon resin. 


This interlock Type B plug insulated with 
Du Pont “Zytel” nylon resin can be easily 
crimped and has excellent dielectric properties 
Plug manufactured by Harvey Hubbel, Inc., 
Bridgeport, Connecticut 


Laminations of TEFLON 
for printed circuit bases 


Typical uses of glass-cloth laminations of 


“Teflon” tetrafluoroethylene resin include 


Conductor insulation, slot and phase insula 

tion and slot wedges (motors and generators) 

Conductors and ground insulation, coil sep 

arators and layer insulation (transformers) 

Hookup wire, power cables, ignition wire 

Printed circuit bases 

Structural parts 

The laminations combine the dielectric proper 
ties, chemical inertness and heat resistance of 
“Teflon 
cut-through, and resistance to creep of woven 
glass fiber 


with the tensile strength, resistance to 


An informative free bulletin describing the 
preparation and uses of laminations and impreg 
nations of glass cloth employing “Teflon” is now 
available. Write for a copy of Bulletin X-64. 


used in new RCA color-TV receiver 


Shield of Du Pont *‘Alathon’’ serves as insulator 
for both the deflection yoke 
taining assembly on RCA Victor's new 21-inch 
(Kine shield molded of Du Pont 
polyethylene resin for RCA Victor by 
Sinko Manufacturing & Tool Co 


color-TV set 
Alathon 


NEED MORE 


INFORMATION? 
CLIP THE COUPON for 


additional data on the 
properties and applica 
tions of these Du Pont en 


gineering materials 


ind kinescope re 


, Chicago, Ul.) 


ALATHON™ has high 
dielectric strength, is 
strong and lightweight 


The picture tube in the new RCA 
Victor 
operates at 25,000 volts. To provide 
insulation for this tube, RCA Victor 
material that 
could be readily and inexpensively 


color-television receiver 


engineers needed a 
molded into the complex shape of a 
. yet had high di 
electric strength. Du Pont “Alathon” 


kinescope shield . . 


polyethylene resin proved to be an 
ideal material for the shield on all 
counts. In addition to providing the 
needed insulation, the shield of “Ala 
thon” gives mechanical protection to 
the tube when it is shipped or handled 

“Alathon” not only has excellent 
insulating properties but is strong, 
lightweight and flexible. It is chemi 
cal-resistant, as well as odorless 
tasteless and non-toxic. Because of 
these properties, and the ease with 
which parts can be molded, extruded 
or fabricated, “Alathon” has helped 
engineers solve many design and oper- 
ating problems. 

Get compiete property and applica- 
tion data on “Alathon,” and on the 
other Du Pont engineering materials. 
Fach has unique properties suited to 
a wide range of cost-saving applica 
tions, Clip and mail the coupon below. 


BE. I. du Pont de Nemours & Co. (Inc,), Polychemicals Department 
Room 2212, Du Pont Building, Wilmington 94, Delaware 
In Canada: Du I’ Compa f Canada l 

rot o.™M rea Qa 


Please send me more information on the Du Pont engi 


neering materials checked “7ytel”* nylon resin 

Teflon tetrafluoroethylene resin; “Alathon 
polyethylene resin; “Lucite acrylic resin. | am 
interested in evaluating these materials for 


NAMI 
COMPANY POSITION 
STREE! 

CITY 


TYPE OF BUSINESS 





Navigation 


Nucleonics 


Geophysics 


Ordnance 


PRECISION DIGITAL DELAY GENERATOR 


FOR GENERAL-PURPOSE LABORATORY USE 


Generates pulses accurately spaced in time with respect to an inter- 
nally generated reference pulse-——range 0 to 100,000 microseconds 


Complete generality permits numerous and varied uses such as radar range 
calibration, target simulation, generation of secondary frequency standards, 
elapsed time measurements, phase measurements, etc. Fields of application 
include Radar, Navigation, Telemetry, Nuclear Studies, Computor Re- 
search, Geophysics, Ordnance, and any other fields in which timing is 
significant. 

The ability to generate a specific delay at accurate variable repetition 
rates sets this instrument apart from any other pulse or delay generator 


in the field today. Write for full details. 
MODEL 743 


Pulses can be supplied under either 
one-shot conditions or at variable repe 
tition rates. Both pulse delay and repe 
tition period can be established in incre 
ments as small as | microsecond 


The repetition period can also be exter 
nally triggered, in which case two inde 


Kaiser MeTAL 


pendently variable delayed pulses are 
available. Accuracy of both repetition 
period and pulse delay are held to one 
part in 10° by the thermostatically 
controlled crystal oscillator. The digital 
circuitry and the built-in self-checking 
features make continuous calibration 
unnecessary 


FP’ ropuctTs, inc. 


SBRIisTot, PA. 


Want more information? Use post card on last page 


Observed pulse as viewed 
on a Suitable synchroscope 
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Z Dependable Solutions 


TO HERMETIC SEALING PROBLEMS... 


E-]. . HEAD. 

QUARTERS FOR 
HERMETICALLY-SEALED 
MULTIPLE HEADERS, 
OCTAL PLUG-INS, TER- 
MINALS, COLOR CODED 
TERMINALS, END SEALS 


*PATENT PENDING 
ALL RIGHTS RESERVED 


DIVISION OF AMPEREX 
ELECTRONICS CORPORATION 


- 


—_— 


ELECTRICAL INDUSTRIES 


44 SUMMER AVENUE, NEWARK 4, NEW JERSEY 





ADVANCED DESIGN OF NEW. 
FEATURES METAL-, 


ONLY ¥/e" HIGH! THE 6BY4 IS G.E.’S ULTRA-COMPACT NEW METAL- 
CERAMIC R-F AMPLIFIER TRIODE FOR UHF-VHF TV TUNERS. 


Installs in a fraction of the space required by other tuner 
tubes—yet out-performs them! At 900 me operation with 
10 me bandwidth, new tube has the low noise factor of 
approx 8 db, and a power gain of approx 15 db. Filament 
and plate voltages, 6.3 v and 200 vv... amplification 
factor, 100. The metal-ceramic, parallel-plane design as 
illustrated in the cutaway, gives the new 6BY4 short elec- 
tron transit time and an extremely low r-f loss; also high 
structural rigidity. In type 6BY4 this rigidity is employed 
to attain minimum microphonies rather than maximum 
tube resistance to shocks and vibration, since TV circuits 
do not undergo the same physical hazards as military and 
commercial airborne and mobile equipment. 


1. Reference plane 4. Anode 7. Support cylinder 
2. Oxide-coated cathode 5. Grid 8. Cathode ring 
3. Heater 6. Grid ring 9. Heater buttons 


Above: metal parts for G-E micro-miniatures are 
fired in a high-vacuum furnace. Titanium is em- 
ployed—this substance has the unique advantage of 
freeing virtually all its own gases when fired to 700 C, 
Result of using pre-fired titanium parts: there is no 
subsequent vacuum contamination from metal-liber- 
ated gases when tubes operate at high temperatures. 
Instead, titanium serves as a gas absorber! 


Right: in an operation calling for utmost delicacy, 
the tube’s cathode dise is fitted into the support 
cylinder. Note rubber finger cots on the fingers hold- 
ing the tiny cylinder! Changed hourly, these finger 
cots help ward off dirt and moisture—are worn when 
handling all micro-miniature tube parts, to keep the 
parts scrupulously clean. Other G-E aids to cleanli- 
ness are air-pressuring, air-conditioning, and lint-free 
Nylon and Dacron uniforms. 





-G-E MICRO-MINIATURE TUBES 
CERAMIC CONSTRUCTION 


Heat-resistant! Micro-miniatures will operate up to 500 C! 
The new G-E tubes withstand shocks and vibration; have high gain, minimum noise. 


| 2 re sharply with traditional concepts of 
tube design, G-E micro-miniatures are as new 
as the era of advanced electronic performance that 
lies directly ahead. 


In structure, these extremely small, rugged 
tubes show a straightforward engineering ap- 
proach to high electrical efficiency. The materials 
of tomorrow are used to achieve full-rating opera- 
tion at high temperatures, with no sacrifice of 
service life or tube dependability. 


Type 6BY4—tuner triode designed expressly 
for TV, no bigger than a pencil-eraser, amazingly 


Tube grids are carefully micro-inspected. High- 
power lenses give the necessary magnification 
to check G-E micro-miniature grids—for the 
6BY4, wire only 3/10,000 inch in diameter, 
wound 1,000 times per inch! Special equip- 
ment, new techniques are used at every stage 
of micro-miniature assembly and inspection. 
These mark the highest precision standards 
attained in receiving-tube manufacture. «@p 


low in microphonics—is the first of an outstand- 
ing new series of metal-ceramic micro-miniatures 
by General Electric. Designers of electronic equip- 
ment can meet new, exacting, commercial and 
military requirements by means of micro-minia- 
ture tubes—-space-saving, virtually heat-proof. 


Ask for full information! If your design prob- 
lem is one calling for tube analysis... if your new 
circuit needs a special high-performance tube type 

G-E tube engineers will be glad to consult with 
you. Tube Department, General Electric Company, 
Schenectady 5, New York. 


Importance of metal-ceramic research in the development of 
electronic tubes and other products, is accented by this new, 
separate Metals and Ceramics Building at the General Electric 
Research Laboratory, Schenectady, N. Y. Here G-E scientists, 
research engineers, and skilled workers investigate and measure 
metal and ceramic properties and performance under every 
possible condition that willbe encountered. 


Progress /s Our Most Important Product 
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Fully Automatic. The Leesona No. 107 Automatic-Feed Coil 
Winder provides the quickest, easiest way to wind paper- 
insulated coils accurately. Winds four to thirty coils in stick form 
simultaneously. Safely handles wire sizes from No. 19 to No. 42 
(B&S). Electronic drive assures a slow, smooth start that mini- 
mizes breakage when winding fine wires. 


Meets Many Needs. The Leesona No. 108 Coil Winder is the 
most efficient: and economical hand-feed coil winder ever de- 
signed. Winds four to thirty paper-insulated coils in stick form 
simultaneously. Reduces set-up time and cuts winding time and 
costs on long or short runs, for a wide variety of coils. 


Now...Get the modern, cost-cutting coil winders 
you need... with one of the two 


Leesona Pay-As-You-Profit Plans 


Here’s how many forward-looking plants are now 
meeting competition on even terms — or better. 


They're eliminating the financial waste caused by 
obsolete or insufficient coil winding machinery. They’re 
cutting operating and maintenance costs, and boost- 
ing production rates, with up-to-the-minute Leesona 
Coil Winders — secured through one of Universal’s 
two famous Pay-As-You-Profit Plans. 


These Plans provide the economies of modern coil 
winding production, while safeguarding your cash, 


capital position and borrowing power. Take your 
choice of: 


I. Leesona Long-Term Purchase Plan 
II. Leesona Long-Term Lease Plan 


One of these Plans may be your long-sought answer 
to a major production problem — may enable you to 
make immediate operating cost cuts, while improving 
your competitive position. Investigate this fast, sim- 
plified, practical financing. For information about the 
Pay-As-You-Profit Plan that best meets your needs, 
contact your Universal Representative or write direct. 


UNIVERSAL WINDING COMPANY 


P. O. BOX 1605, PROVIDENCE 1, RHODE ISLAND, Dept. 212 
E. G. PAULES & COMPANY, 1762 West Vernon Avenve, tos Angeles, California 


Western Representatives 


W. J. WESTAWAY & COMPANY, LIMITED, Montreal & Hamilton, Canada 


Canadian Representatives 


UNIVERSAL WINDING COMPANY, 9 South Clinton Street, Chicago, Illinois 
UNIVERSAL WINDING COMPANY, 1500 Walnut Street, Philadelphia, Pennsylvania 


Want more information? Use post card on last page. 
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dual wax-impregnated, 
paper tubular capacitors. 


Charting the course of the future in the manufacture of 
capacitors has always been the practice at Cornell-Dubilier. 
Proof of this leadership is that capacitor developments 
originated at C-D invariably become the standards of 
comparison for the entire industry. 


low voltage dry 
electrolytic capacitors 


il of these “fame 


proot that 


an by 96; 


ONSISTENTLY SPENDASLE 


ORNL iitieR CAPACITORS 


PLANTS 1% 50. PLAINFIELO, H. J.) MEW BEOFORD, WORCESTER AND CAMBRIDGE, MAES.; rrovicsnce AMO HOPE VALLEY, &, te 
SMOIAMAPOLIS, IND.) BAMFORD AND FUGUAY SPRINGS, HM, GC.) BUBEIDIARY, BADIANT COBP., CLEVELAND, OHIO, 


@ THERE ARE MORE C-D CAPACITORS IN USE TODAY THAN ANY OTHER MAKE 
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YOU CAN HAVE THE MICROWAVE 
EQUIPMENT YOU NEED...RIGHT NOW! 


LEASE IT! 


Now, Polarad with a unique Lease Plan in electronics indus- under normal fixed asset purchasing ... Companies deal- 
try gives you the use of the microwave test equipment ing in contract work can bid more competitively by reduc- 
you need right now—without the burdens of ownership. _ ing test facilities costs, because of the Polarad Lease Plan. 


Management officials charged with financial responsibili- Profits may be preserved by the tax advantages inherent 
ties will appreciate the many advantages of leasing at a in a rental expense as opposed to a long term depreciation 
time when profits are small and corporate taxes are high. write-off. Write today for complete details of this plan. 
And, in the Polarad Lease Plan they will find many oppor- Polarad will be happy to review .your individual require- 
tunities to preserve working capital hitherto impossible ments, and if necessary modify the plan to your needs. 


POLARAD Equipment Saves 
Engineering Manhours 


ei \ 7} ELECTRONICS CORPORATION 


i 43-20 34th STREET, LONG ISLAND 1, N.Y. 


REPRESENTATIVES + Albuquerque «+ Atlanta + Baltimore + Boston + Buffalo + Chicago + Dayton + Englewood + Fort Worth + Los Angeles + New York 
Philadelphia + San Francisco + Syracuse + Washington, 0.C. + Westbury + Winston-Salem + Canada, Arnprior, Toronto--Export: Rocke International Corporation 
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FREE TO ELECTRONIC ENGINEERS & DESIGNERS 


A new Superior 
Tube catalog 

gives complete 
facts on cathodes, 
anodes, grid cups— 
their characteristics, 


uses, variety 


For the first time, Superior Tube Company 
puts all the basic data on its broad line of 
cathodes and other vacuum tube components 


into a single catalog. The new CATHALOYS WHICH ALLOY. Complete descriptions of WHICH TYPE. Tabulated dimensional in- 
are fully described. Easy-to-read tables give Superior Tube alloys make it easier for formation given on seamless, Lockseam*, 


you to make the right selection. and Wetorawnt cathodes 
dimensions and tolerances on all standard 
cathode types, plus detailed chemical and 
physical properties on 23 different alloys. If 
you design vacuum tubes or electronic equip- 
ment using fabricated tubular parts, don’t fail 
to send for this complete new catalog from 
Superior Tube Company—world’s leading 


independent supplier of cathodes to the elec- ANY KIND OF TUBE. Sections cover receiv SALES POLICY: Detailed explanation sim- 
ing tubes, cathode ray tubes, transmitter plifies ordering procedure for you, and 


tronics industry. tubes, other tubing applications. shortens your procurement cycle 


*Manufactured under U.S. Patents. + TM Reg. U.S. Pat. Off., Superior Tube C 


NOTE. Cathaloy is a trademark of Superior Tube Co., Reg. U.S. Pat. Off SEND FOR YOUR COPY 


Use this handy coupon or write 


‘Sy 4, GOEL” Superior Tube Company 
2500 Germantown Ave., Norristown, Pa 
Yes, | want a copy of your new Electronics Catalog #50 


Name 
GOCE Department 
Company — 


The big name in small tubing Street 


iia seu Title 


All analyses .010% to %* 0.0 City Zone 
Certain analyses in light walls up to 24" 0.0 


beeen ancssemamenan 


hnscnnmpeupannebaiadimenimaiannennans 
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oe Molded 
a | Deposited Carbon Boron Carbon 


. Molded Deposited Carbon resistors Where a high degree of accuracy 
Were Carbon are now available from IRC in 3 under widely varying temperatures 
sizes: Types MDA—'*% watt, MDB is required, IRC Boron Carbons offer 

’ 4 watt and MDC a ee an ideal combination of characteris- 
molded plastic housing provides tics. Their superior temperature sta- 

complete mechanical protection, bility is provided in 3 sizes: Types 


minimizes the effect of moisture and BOC—'2 watt, BOF —1 watt and BOH 
improves load life characteristics. —2 watts—all 1% accuracy. Con- 
These 1% precision film type units sidering weight, size and cost factors, 
exceed MIL-R-10509A specifications plus lower capacitive and inductive 
reactance, these film type precision 
resistors can satisfactorily replace 


wire wounds. 
COMPARISON SURFACE TEMPERATURE RISE VS. LOAD 


Molded vs. Unmolided Deposited 
Carbon Resistors 


Wattage (40°C. 
Ambient) 


Max. Continuous 
Voltage 


Minimum Ohms 
Maximum Ohms (IRC) 0.5 meg] 2.0 meg 


Reem tre eal 
DCF 1 WATT and DCH 2 WATTS 


MEET ALL REQUIREMENTS OF 
MIL-R-10509A SPECIFICATION 


Wa ra ay : makes them all... can 
| recommend without bias... 





Subsidiaries : 








Ny fatst0 
Boron Carbon 






















Wire Wound 


IRC's winding skills and automatic 
assembly equipment provide pre- 
cision windings to exacting stand- 
ards. Continuous inspections at 
every stage of manufacture assure 
maximum reliability in each finished 
resistor. IRC Mil Type precision wire 
wounds meet all requirements of 
MIL-R-93A specification. In addition 
to 6 Mil sizes, IRC supplies tiny 7ype 
WW10J—'% x “n'’. Standard tol- 
erance +1%; minimum tolerances 
are shown below. 


Minimum Tolerances 


Resistance IRC MIL TYPES | TYPE WWI0J 


10 ohms & up 

5 ohms & up 
lohm & up 
1500 ohms & up 
200 ohms & up 
65 ohms & up 


ACTERISTICS AND 
DN ARE INVOLVED 

E RESISTORS. NO 
R YOU THE SCOPE 
LABLE FROM IRC. 


ta! 


a 
C 


Licensee 


TORS than any suppligaimara tits 


Encapsulated 
Tm eats 


Tru-Mite encapsulated wire wound 
precision resistors are produced to 
IRC's high standards by its West 
Coast subsidiary, IRCAL INDUSTRIES 
Available in 11 sizes and axial lead 
or lug types. Standard tolerance 
t 1% also +'A A and 

Y, tolerances can be supplied 
Tru-Mite core material is the same 
epoxy resin as is used for the em 
bediment. This eliminates the normal 
effects of temperature and moisture 
Tru-Mite resistors exceed MIL-R-93A 


Py aie ar 


INTERNATIONAL 
RESISTANCE COMPANY 


Dept. 373, 401 N. Broad St., 


Philadelphia 8, Pa. 


SEND ME TECHNICAL 
BULLETINS ON— 


| | Deposited Carbons 

| Molded Deposited Carbons 

| | Boron Carbons | Molded Boron Carbons 
[| Wire Wound Precisions IRCAL Tru-Mites 


Name 


@0000 GY cee 
Oa 
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INCOMPARABLE Frequency Stability... 


for Airborne X-Band Radar Receivers 


Now — at a New Low Cost — Varian announces the rugged VA-203 . . 
most advanced reflex klystron ever developed for airborne radar and 
beacon local oscillator service. The exclusive brazed-on external tuning 
cavity provides frequency stability obtainable in no other klystron. This 
construction provides outstanding stability during shock, vibration and 
. takes punishing 50 to 100 G shocks and provides 
absolutely reliable operation at high altitude WITHOUT pressurization. 


For Super-Rugged Service (Shocks to 250G) .. . Varian offers the VA-201 
klystron. This tube is equipped with integral molded silastic leads, is similar 
to the VA-203 and performs with the same absolute reliability. 


temperature cycling 


All these exclusive Varian features... 


Unique brazed-on external tuning cavity assures exceptional fre- 
quency stability. 

Reliable operation at low voltage and from poorly regulated power supplies 
Negligible microphonics 

single shaft tuner adapts easily 


Slow tuning rate long tuning life 


to motor tuning 

Withstands 50 to 100 G shocks (up to 250 G's for the VA-201) 

VA-203 weighs less than 4 ounces. Both tubes mate directly to standard 
waveguide flanges. 


VARIAN associates 


PALO 


Representat vesin 


h WAVE T BES BACKWART WAVE OSC! 


WATERLOADS MICROWAVE SYSTEM COMPONENTS 
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ALtToO 1, 


RESEAR 


GUARANTEED SPECIFICATIONS 


8500 to 9600 mc VA-203 


Resonator Voltage 300 V 


Heater Voltage 6.3 V 


Heater Current 0. 45 ‘Ame 


Power Output 20mW, 
Min 


Electronic Tuning 
Range 


Vibration FM at 
10G 


p-p, Max 


VA- 201 


250 V 


63Vv | 


1.2 Amp 


1 5mW, 


ET COMPLETE TECHNICAL DATA and 


specificatio 
and its companion VA-201 


strons made for airborne radar 


ns on the outstanding new VA-203 


finest kly 


Write to our 


Applicetions Engineering Department today. 


all principal cities 


RF. SPECTROMETERS 
H AND DEVELOPMEN 
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Pyramid Type CT Ceramic Case Tubular Paper 
Capacitors 


The Pyramid version of the CT capacitor has been par- 
AC eM eel ee at ae) 
eu a a es 
ie ee Ml ee 
el Wiha em ee la ie el 
tive extended foil section assembly in the highest grade 
ceramic (steatite) tube. Tinned leads are firmly 
Teller Ro RM ete all 
against moisture or humidity. End seals can- 
not soften or melt even at more than 85 C 
operating temperature. 






Sales Engineering Department Capacitor Division 


PYRAMID ELECTRIC COMPANY 
1445 Hudson Bivd., North Bergen, N. J. 





, a Oe ee - 
For full ett Peel fy) 
CUCM Om CT ee me | 
5 CP Um ae al Se 







Lear 1 OR 10 kc 


ACCURATELY MEASURED © at 1 or 10 ke 


R.- AT D.C. 


INDUCTANCE, CAPACITANCE, RESISTANCE and power factor mea- 
sured quickly and accurately on this self-contained and robust 
instrument, Its industrial-designed appearance fits well in modern 
surroundings and partners its outstanding electrical performance. 


UNIVERSAL BRIDGE TYPE TF 868/1 


Inductance from 1/H to Single direct reading Continuously variable a.c. 
100H, Capacitance from bridge voltage and auto- 
1/4/4F to 100//F, and Resist- LCR, diel—no multi- matic detector sensitivity 
ance from 0.1() to 10M.). plying factors involved. control. 


PENA el), | Ms hes 


44 NEW STREET NEW YORK 4 


for ter 
ENGLAND 
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Primary 
Impedance 
Function Type Primary Excitation Input input Secondary Primary 
Number Element Voltage Current Power Open Resistance 
400 cy (ma.) (Watts) Phase) line) 


Secondary 
Impedance Secondary 
Secondary Output Primary impedance Secondary Phase Sensitivity Accuracy 
Element Voltage Open Primary Resistance Shit my /deg Minutes 
Phase) Shorted line Degrees Mas 


Transformer 
Control 


I ansformer 
Resolver 


Repeater 
Differential 


Total Null max. 20my for each unit 


Also available in 115v 400 cy. primary, 90v secondary Transmitters, C_T.'s, Receivers 


WHY USE 1945 SYNCHROS IN 1956 DESIGNS ? 


Clifton’s new Size 8's can take the place of 
\ larger units at very significant saving in 
bulk and weight 


} These new Size 8's are now in use in some of the 
latest and lightest avionic equipment. In equipment 
which must be flown, why load on extra weight ? 


Samples are available from stock, quantities 
from the production line. 


LOOK TO CPPC FOR SYNCHRO PROGRESS 


pean al eppe 


CLIFTON PRECISION DUCTS COMPANY INC. 
CLIFTON HEIGHTS PENNSYLVANIA 
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FOR WAVEGUIDE AND MICROWAVE 
TRANSMISSION EQUIPMENT 


- production skill and experience. 

- unique manufacturing methods to meet unusual 
specifications. 

. unexcelled facilities from model shop to assembly 
line. 

. transmission lines and associated elements 


manufactured and tested to your specifications. 


Quality 


Economy 
Dependability 


Write, wire or phone 


BUDD-STANLEY CO. INC. 


43-01 22nd St., LONG ISLAND CITY 1, N. Y. e Phone STillwell 6-1706 e Cable Address ““BUDDST AN” 
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a aR ey ts actual size 


a silicon 
Te mera ih ited 


with an overall dimension 
of only two inches that will 
operate at currents in excess of 


and in ambient temperatures up to 200°C 
with suitable derating 


National Semiconductor's new silicon power rectifier is designed to provide high 
power output and reliability in the extremely high temperature ranges. 


The rectifier is housed in a rugged, shock and vibration resistant case measur- 
ing only 1%" diameter and 1's." high. Including threaded mounting studs, the 
unit measures approximately two inches. Total weight is 4 ounces. The light 
weight, compact design and stable peak inverse voltage characteristics at high 
temperatures makes this unit especially adaptable for use in supersonic aircraft 
and guided missiles. 


ATIONAL G emconvucror PRODUCTS 
Write for your copy of detailed operating characteristics 


930 Pitner Avenue, Evanston, Illinois Phone: Davis 86-0800 


A Division “F ottman 


ELECTRONICS Conran ATIaonN 
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85 C TANTALYTIC CAPACITORS 
circuits requiring low leakage peed aircraft and gut 
-urrent, long shelf life. Available in systems where quality 
polar or non-polar types for a-c and ire main requirements 
Ratings 0.25-580 uf, 3.75 etched foil, in rectangular or tubular designs radios 
150 v. Tol. *20% (plain foil 100 v. Tol. «20% VDC, 1 uf at 8 VDC, 0.5 uf at 
range 55 to +85 C. Write for range 55 to 
sulletins GEC-808 and GET-2333 


How G-E Tantalytic” Capacitors help 
solve your critical design problems 


Three separate lines of G-E tantalum electrolytic capacitors 


to meet your size and temperature needs 


No matter what capacitor problems you face in 
your most critical electronic applications, you're 
almost sure to find an answer in the three proven 
lines of Tantalytic capacitors now offered by 
General Electric 


Is size your problem? G-E Tantalytic capacitors 
carry extremely high uf ratings per cubic centi 
meter, especially in the 0 150 VDC range. In 
some ratings, Tantalytic capacitors are actually 
less than 1°) the size of comparably rated paper 


capacitors 


Is high reliability your problem? Where smal! 

size and high reliability are ‘‘musts,’’ as they are 

in communications equipment for example, G-E 

Tantalytic capacitors meet the challenge. Their 

high quality assures long, more reliable operation 
at a real saving in circuit space 


Is high temperature your problem? For ex 


1 


tremely high ambient temperatures, as found in 


high-speed aircraft and guided missile applica 
tions, you can count on G-E high temperature 
Tantalytic capacitors. They operate at full rated 
55C to +125C. Rectangular and 
tubular designs are available to meet the vary 


voltage from 


ing requirements of modern electronic design 


General Electric engineers have accumulated a 
wealth of life test and other data through a long 
period of testing tantalum capacitors under 
every conceivable condition of operation. As a 
result, G-E Tantalytic capacitors may be relied 
upon for mechanical and electrical stability and 
maximum efficiency in operation 

Let your G-E Apparatus Sales Representative 
show you how these capacitors can answer your! 
particular problems. Or, if you would like 
further information (ratings and specifications) 
on G-E Tantalytic capacitors write direc tly to 
the General Electric Company, Section 442. 30, 
Sche necteny 5, N 7 


Reg. trade-mark of Genera 


Progress /s Our Most Important Product 
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Ratings 0.25-180 uf 


15 to +75% (etched). Temp plain foil), —15 to 


125 C TANTALYTIC CAPACITORS for high 


long life, 


vailable in plain or 


+125 C. Write for Bulletin + 200%, 


GEA-6258, GET-2502, and GET-2513 20 to +50 C. Bulletins GEA 


MICRO-MINIATURE TANTALYTIC 
capacitors for low-voltage d-« 
transistorized electronic equip 
ment such as hearing aids, pocket 
Ratings 1-8 uf at 4 


missile electron 
small size 


Tolerance 0 to 
Temperature range 


etched). Temp 16 VDC 


6065 and GET-2405 





Ja Py Fr emc Plant at 
Jf Attica, Indiana 
fo 


0 | 
\ 
RMC Plant and General Office > 
at Chicago, Illinois 


Plant to Plant Helicopter Service 


The tempo of RMC service has always 
been geared to the needs of important 
customer production schedules, Now 
RMC’s modern manufacturing facilities 
at Chicago, Illinois and Attica, Indiana 
are provided with fast, dependable heli- 
copter flights, enabling executive and 
engineering personnel to travel door to 
door in slightly more than one hour as 
compared to a previous four hours. 

The new Bell 47H helicopter makes 
regular flights unhampered by weather 
and traffic. RMC is the first in the 
electronics industry to use this new 
mode of travel. 

Now you, as an RMC customer, are 
assured of even faster service on your 
production and engineering require- 
ments. 

If you are now using any type of 
ceramic capacitor in the manufacture 
of your products, it will pay you to 
investigate DISCAPS...and the many 
other advantages offered by RMC. 


i ' Di Spe A 0S Ia a eR er 
DISCAP my PY } RADIO MATERIALS CORPORATION 
CERAMIC y GENERAL OFFICE: 3325 N. California Ave., Chicago 18, lil. 
CAPACITORS _, Two RMC Plants Devoted Exclusively to Ceramic Capacitors 
SOME AY CHICAGO 11. AND RIMES. 
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you can’t match Yea model 630 VOM 


‘for SPEED 
ACCURACY heavy molded case 
DURABILITY oe ee 
CONVENIENCE! 


sure grip battery contacts 


Balanced double-spring tension grip 
assures permanent contact 


"this wide-range model 


tests AC-DC Volts (DC at eae F streamlined 
20,000 O/V); DC Microamperes, fc 7 TTT : ‘ design 
Milliamperes, and Amperes; NMA Dy f+ ¢ 

Ohms (to 100 Megohms); : 
Decibel and Output. Its 
easy-to-read scales are the 
longest in this type tester.” 


No protruding knobs 
on switch or ohms 
control—both are 
flush with che panel 


king size 
recessed knob 


—Only one switch; 
(fully enclosed) 
selects both ¢ ircuit 
and range. Just curn 
the switch and make 
your reading 


for quick positive for most efficient 
connections meter use 


Banana jacks and plugs on —With every Model 630 you 
test leads are best. Alligator clips 


are provided to slip on test prods 
for extra convenience. 


receive complete simplified 
instructions on how to use and 
maintain most efficiently 


for convenience no slip feature 
advanced engineering in reading i ie a 
as standard equipment fit 


in back of the case to 


— Molded mounting for resistors 
and shunts allow direct connections 
without cabling. No chance for 
shorts. Longer life and easy-to- 
replace resistors in their marked 


aoe ELECTRICAL INSTRUMENT CO. Mi O D E L 630 | $3950 


Bluffton, Ohio 


— Available as an extra (only 
50c), this special stand tilts 
meter at best angle for 

easy reading 


pre vent slipping on 
smooth surfaces 


THE MIGHTY NINE VOM LINE 
631 630-NA 630 630-A 310 630-1 666-HH 625-NA 


Combinatior For Best Testing The Populor 


A Good Lab and The Smallest For Telephone 
V-O-M—-VTIVM A nd The Lat 


All-Purpose Production Line Complete V-O-M 
Production Line V-O-M V-O-M With Switch 
or Bench 


Medium Site The First V-O-M 
Service For With 10,000 
Field Testing Ohms / Volt AC 





Did you know that only 
makes K-CAP Ceramic Disc Capacitors ? 


K-CAP* Ceramic Disc Capacitors 
are another mass produced elec 
tronic product made by Automatic 
Manufacturing Corporation, orig 
inators of the famous K-Tran* and 
J-Tran* L.F. Transformers...the first 
standardized I.F.’s in the industry 


K-Cap capacitors, like K-Tran 
and J-Tran, are manufactured com 
pletely within our own plant from 
the basic powders to the completed 
capacitor. The high K ceramic bodies 
are developed in our own modern 
laboratory and produced under the 
exacting supervision of our quality 
control engineers. The silvering 
process is done by men with more 
than 20 years experience in silvering 
trimmers and condensers. 


K-Cap Ceramic Capacitors are 
distinguished by their black, wax im- 
pregnated, phenolic coating, stamped 
with red markings. All bear the reg 
istered trade mark K-Cap. 
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They are made in 4 standard types: 


GUARANTEED MINIMUM VALUE 
for bypassing, etc. 


GENERAL PURPOSE 
for coupling, etc. 


TEMPERATURE COMPENSATED 
in a range of T.C. from N.P.O. 
through N2200 


HIGH STABILITY 
for elimination of drift 


YIOMATIC 


Available in either single capac 
itor, dual capacitor unshielded, and 
dual capacitor shielded, in a range 
from 2. uuf to .02 uf 


p A A 


Ww Ww Ww 
For more information about 
K-Cap, K-Tran and J-Tran, write 
for a copy of the K-Tran—K-Cap 
Manual—56 pages of engineering in 
formation, most valuable to you in 
Electronic designing. 


Every part Automatic uses 
... Automatic makes. 


UTOMATIC 
MANUFACTURING 


bsidiary General instrument Corpora 


*T.M, Reg. U.S. Pat. Off 


Want more information? Use post card on last page 


65 GOUVERNEUR ST.,, 
NEWARK 4, N. J 
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Raytheon — World’s Largest Manufacturer of Magnetrons and Klystrons 


VOLTAGE TUNABLE 
16,000 me. 


QK518 
specifications 


Frequency: 2,000-4,000 mcs 
Rapid electronic tuning by vary- 
ing delay line voltage from 150 
1,500 Volts. 

Power output: 0.1 to | watt 
Complete with compact perma- 
nent magnet 

Approximate maximum dimen- 
sions: 10” long, 4%" high, 4%” 
wide. 


EW... Backward Wave Oscillator Series 


for wide, rapid electronic tuning -1,000 mc. fo 16,000 mc. 


The tubes in this revolutionary new line of Raytheon Backward Wave Oscillators give you 
four outstanding performance advantages: 
1. Electronically tunable over an extremely wide range of frequencies 
2. Frequency insensitive to load variations 
3. High signal-to-noise ratio 
4. Can be operated under conditions of amplitude or pulse modulation 
These new tubes are finding fast-growing applications in microwave equipment, including radar 
and signal generators. 
Write today for free Data Booklet on the QK518 (above) which is available 
for delivery. We'll also be happy to answer any questions you may have 
on this new line 


RAYTHEON MANUFACTURING COMPANY 


———— 


Microwave and Power Tube Operations, Section ?1-28, Waltham 64, Mass. Excellence in Electronics 


Raytheon Makes: Magnetrons and Klystrons, Backward Wave Oscillators, Traveling Wave Tubes, Storage Tubes, Power Tubes, Receiving Tubes, Transistors 


rmation? Use post card on last page 





KOCH .. world's largest fabricator of moulded Fiberglas products 


How Convair 340’s Solve a Housing Problem 
for United Air Lines’ All-Weather Radar 


The nose knows when and 

where bad flight weather threat- 

ens! Radar weather-spotting 
equipment in the nose of United’s Convair 340 
now sees through a Koch Fiberglas Radome. 

When Convair received United’s order for radar- 
equipped 340’s, they naturally turned to Koch, 
world’s largest fabricator of moulded Fiberglas, 
for domes to house the radar. 

The life expectancy of the Koch Radome is 
many, many times that of any other Radome. This 
Radome is made possible only by Koch’s own ex- 
clusive method of moulding. 

W. J. Flanagan, Convair Purchasing Agent, 
wrote Koch upon completion, “You have made 


Want more information? Use post card on last page 
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substantial contributions to this industry by pro- 
posing and successfully applying new departures 
and moulding technique.” 

If you are a plane manufacturer, or if you in- 
stall airborne radar, investigate Koch’s Moulded 
Fiberglas Radome. If you manufacture any equip- 
ment that needs special protection, ask the people 
who know the most about Fiberglas fabrication. 
We will be glad to confer with you about your 
project. Address Dept. EKE. 


mae KOCH Liberfles 


Pioneer in industrial products of moulded Fiberglas 


CORTE MADERA, CALIFORNIA 
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AUSIMAGYS 


FASTER DELIVERY. Four things are vital to quick ceramic deliveries: 
Plenty of Materials, Machinery, Firing Facilities and “Know How.” You'll 
find all four in greater abundance where AlSiMag is made. 


SIMPLIFIED ASSEMBLY. Versatile AlSiMag extrusions can often be chosen 
or designed to combine several functions, thus eliminating costly production steps. 
Wider range of shapes, sizes and cross sections. 


HIGHER QUALITY. Unifcrmity and precision tolerances make 

AlSiMag extrusions easy to assemble. Other “plus” factors: Strength. 

Permanent rigidity. Resistance to chipping. Corrosion resistance. Favorable heat 
shock characteristics. Superior performance at higher 

temperatures and higher frequencies. Widest choice of materials in the industry. 
LOWER COSTS. Ceramic production by the extrusion method is economical. 
Since basic extruded shapes can be machined before firing, 

extremely intricate as well as simple designs can be produced 

rapidly at prices favorable to production budgets. 


AlSiMag Extrusions May Solve Your Problems! 
Send us a blueprint or sketch for full details. \ 


S4TH YEAR ASSERECAIN LAVA CHATTANOOGA 5, TENNESSEE 
A 


OF CERAMIC Subsidiary of 


LEADERSHIP Cc oO Fe P oO R A 7 4 oO N Minnesota Mining and Manufacturing Company 


Branch offices in these cities (see your local telephone directory): Cambridge, Mass. * Chicago, Ill. * Cleveland, Ohio * Dallas-Houston, Texas * 

indianapolis, Ind. * Los Angeles, Calif. * Newark, N. J. * Philadelphia, Pa. * St. Louis, Mo. * South San Francisco, Calif. * Syracuse, N. Y. * Tulsa, 

Okla. Canada: Irvington Varnish & Insulator Div., Minnesota Mining & Mfg. of Canada, Ltd., ?. O. Box 757, London, Ontario. All other export: 
Minnesota Mining & Mfg. Co International Division, 99 Perk Ave., New York, N. Y, 





SOLID-STATE ELECTRONICS ... AT RCA 


va For many years the Radio Corporation of America has been actively 
engaged in a broad program of research, development, and pro- 
duction of solid-state materials and devices. 

Many of the electronically active solids under study and develop- 
ment at RCA have opened or are opening the way for new products 
and circuits. For example, photo-emissive and secondary-emissive 
materials have made possible the Image Orthicon and the multiplier 
phototubes. Photoconductive materials are used as light-sensitive 
elements in the compact Vidicon camera tube; and in new develop- 
ments, they are making possible sensitive photoconductive cells 
for a host of potential applications. 

RCA work on cathodoluminescent materials so widely used for 
the screens of cathode-ray tubes is being extended to find new 
applications for these materials; in addition, the newer electrolu- 
minescent materials are also being investigated to determine po- 
tential fields of application. By combining photoconductive and 
electroluminescent materials, RCA Laboratories are developing the 
light amplifier for intensifying images. 

RCA advances in the understanding of semiconductors have re- 
sulted in important improvements in transistors. In addition to its 
commercial line of precision-made transistors and germanium 
point-contact crystal diodes, RCA has under development other 
types which will open new avenues of circuit design. 


New ferromagnetic and ferroelectric materials under study are 
expected to facilitate the construction of miniature components for 
transistorized equipment . . . for electronic computers and business 
machines . . . and for many other applications symbolic of electronic 
progress. 

Both in research and production, RCA is geared to contribute to 
the needs of industry for new and better products for expanding 
markets. 


re 


eT eae 


og 


Z a ua . 


RCA DISTRICT OFFICES 
East: HUmboldt 5-3900 Midwest: WHiteholl 4-2900 West: RAymond 3-8361 
744 Broad Street, Suite 1181, 6355 East Washington Bivd., 


Newark 1, N. J. Merchandise Mart Plaza, Los Angeles 22, Calif. 
Chicago 54, ill. 


Oe yd: asl os 


of . Pn BSE ie peste eas agi Ge Picasa 
mi A 2 Figs Meee Se dads oF Ana he eee 


ae PRAT Ro ee. BRS Ae 
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RCA TRANSISTORS FOR AF APPLICATIONS 


RCA-2N77— 
for low-power 
af applications. 


/ 


RCA-2N109 —for 
large-signal audio 
applications, such asin 
class B p-p power out- 
put stages of battery- 
operated portable 
radios operating at 
power levels of 

approx. 160 milliwatts 


7 


RCA-2N104— 


for low-power 
af service in 
communications 
and general 
electronic 
equipment. 


@ 


RCA-2N105 — 
for low-power af 
applications in 
apparatus where 
extremely small 
size is required 





MAX | RATINGS 

(Absolute Values) 

Collector Volts 

Collector Ma 

Collector Dissip. (mw) 
Operating Temperature (°C) 


TYPICAL OPERATION: 

Collector Volts 
Collector Ma 
Alpha (Collector- 

to-base connection) 
Power Gain (db) 

Power Output (mw) Approx 
Source Imped. (ohms) 


Load Imped. (ohms) 


RCA-2N77 


af 
-0.7 


-55 
MM 


1989 


100,000 


RCA-2N104 


-30 

-50 

up to 150° 
70 


RCA-2N105 | RCA-2N109 


-25 
-70 
50 
50 


-9 
-13 


yort 

33°* 

160** 

375 per base 

connection 
200 per 


collector 
Noise Factor (db) 6.5 av \ _ 
Cutoff Freq. (Ke) 700 -- 
Figure of Merit for 
High Frequency 
Performance (Mc) 7 1.6 2.4 


RCA Transistors listed below are germanium, p-n-p, alloy-junction, 
hermetically sealed types, in insulated metal jackets. These high- 
quality transistors are designed specifically for applications where 
extreme stability and exceptional uniformity of characteristics are 
paramount—initially and throughout life—and for circuits where 
very low collector cutoff current is essential. In addition to the units 
described here, RCA is developing new transistor types which will 
broaden transistorization of electronic equipment. 


* Depends on temperature and circuit parameters tT Large-Signal 
+ In common-emitter circuit at ambient temperature of 25° C 
** For 2 transistors in class B af circuit; distortion of less than 10 percent 


Ferrites 


RCA has an extensive background of more than 5 years in the design, 
development, and manufacture of ferrites. Under development for a 
great diversity of electronic applications are the following four categories 
of ferrites 


1. Hard—displaying a large hysteresis loop, as in permanent magnets; 
2. Soft—having small hysteresis losses, as required in deflection 
component cores and high-frequency transformers; 3. Square Loop— 
with “square” hysteresis loops, as used in computer memory devices 
and high-speed switching circuits; 4. Magnetostrictive—exhibiting change 
in physical dimensions when placed in a magnetic field, as in transducers. 


Semiconductor Photocells 


RCA’s many years of experience in solid-state electronics serves 
as excellent background for its developmental programs in 
semiconductor photocells. When such cells become commer 
cially available, it is expected that they will find application in 
street-lighting control, headlight-dimming control, animated 
sign control, computer and business-machine reading devices, 
and other light-actuated devices 


RADIO CORPORATION of AMERICA 


TUBE DIVISION HARRISON, M.S 
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Radio 


Receptor’s 
| WEW | 
money saving 
rectifier 


mounting! 


QUICK MOUNTING! QUICK REMOVAL! 


Spring steel! clips with safe edges snap into two round, 


large tolerance holes in chassis (approx ," dia., 4%” 


c. toc Solderiess connectors as shown, when used, 
simplify servicing 


Radio Receptor’s unique QUI-KLIP rectifiers will soon 
make their debut in TV sets produced by one of the 
country’s leading manufacturers, saving them count- 
less dollars in production costs. 


QUI-KLIP requires no tools or sockets for mounting. 
There are no studs to break or threads to strip and the 
locating tab is now unnecessary. QUI-KLIP provides a 
positive seat for the rectifier — no rocking. Yet any Speeds assembly time. 
serviceman can remove the stack quickly by squeezing 
the QUI-KLIP prongs with his fingers and removing the 
solderless connectors. Simplifies assembly. 


Let us show you how to put the cost saving QUI-KLIP 
selenium rectifiers to work in your production 
Available in most popular sizes with cells from 1” 
square to 2” square, for radio, TV and other electronic Permits easier replacement 
circuits. For detailed information, write Dept. E-13. in the field. 


Slashes production costs. 


Eliminates stud rejects 
(No studs or nuts needed.) 


Semiconductor Division 


RADIO RECEPTOR COMPANY, Inc. 


In Radio and Electronics Since 1922 


CPT DT SALES OFFICES: 251 WEST 19TH ST., NEW YORK 11, N. Y., WAtkins 4-3633 + Factories in Brooklyn, N. Y. 


Secenium Rectiriers, THerMatron Diecectrric Heating Generators AND Presses, ComMuNICATION, Rabar AND Navication EquipMeNnt 
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ion of standard supplies, 


modificat 
them require 4 custom unit. 

" we mean | 
a-- custom 
tom teSst+--s 


f 
) of ali = 


custom cons 
first (and most important 
custom S$ ecification- 

A complete regulated power supply 
specification contains at least fifty 
facts about the equipment it describes. 

be that 
very good 


Just give 


gz staff at 


r than 35 requ 


but most of 
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sing Agents 


ests for 


H 
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of airferent custom quotes we have @ iain 
recently, from $65 to $180,000. 9 yt a 

1f you wish, ne will write up the ahi ai 
specification for you, and transmit it Mes tea ri 
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TTD - 


If you need expert advi 


lating your 
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aT 
’ 
ewe Protection (fus 
i 
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INCIDENTALLY— 
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Oya 


y, size Te 


or our 
S73 
power supplies 


ul 4 
Tha a eel OTOL: 


re 


"OB ee ae 


Want 
more information? Use post card 
ard on last 
page 


ELECTRONICS — December, 1955 





di MALLORY be 


# vee pes OM hapa 7 stand im 


ciae 


OS. - dm es 4h apt Cee 
parts > ea cogs Wie ght oa " 


New 1700 series Mallory split-reed 


vibrator* uses special alloy leaves which 


serve both as contacts and as springs... 


eliminating usual button contacts. Life 


is greatly increased, constancy of output 


improved, and driving power reduced. 


“Patent Applied Fo 


New Heavy Duty Mallory Vibrator 


gives far longer life, constant output 


For the peak in dependability and performance, plan to use this new- 
est Mallory vibrator in your communications equipment. A com- 
pletely new idea in vibrator design eliminates conventional contact 
buttons. The spring leaves themselves ... made of special contact 
alloy ...act as contacting members. This design provides greatly 
increased contact area, with these important advantages: 

Consistentiy Longer Lite. Tests made on heavy duty cycles 

prove up to 100% greater service can be expected ... with a high 

degree of consistency. 

Steadier Output. The decreased rate of erosion means less change 

in contact spacing, less variation in voltage. 


Fiare-Proot Starting. The new low-mass design permits wider 
contact spacing to prevent start-up flare... without need for 
greater driving power. 
Exceptional Unitormity of characteristics is made possible by 
the simplified design. 


Minimum Size for heavy duty ratings. 


The new design is available in the split-reed type shown here, for 6/12 volt 
service, and in the Duplex heavy duty model without the split reed con- 
struction. For full technical data, and for a consultation on your specific 
power supply requirements, write or call Mallory. 


It m; 
time ae that You e an sa 
’y emp! educe “OVer-all eo ro 
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4packs can 
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Expect more... get more from 


Serving Industry with These Products: 


Electromechanical—Resistors + Switches © Television Tuners + Vibrators 
Electrochemical—Capacitors «+ Rectifiers * Mercury Batteries 
Metallurgical— Contacts + Special Metals and Ceramics « Welding Materials 


Parts distributors in all major cities stock Mallory 
standard components for your convenience. 


Want more information? Use post card on last page 
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electronics 


> CONVERSATIONAL SERVICE 
..- Following up last month’s edi- 
entitled D.O.A., call 
tention to a particular kind of re 


torial we at- 
pair work that often goes hand in 
hand with skimped products. 
The the 
rather From 
tip of 


essential tool is tongue 
the test set. the 


this instrument, firmly em- 


than 


bedded in cheek, rolls such phrases 
that way it 
“That’s the 
it’s supposed to work,” or “I 


as “They all work 
this neighborhood,” or 
way 
don’t see nuthin’ wrong with it,” or 
“There, that’s a little better.” 
Much of this goes back to the 
fact that a man cant fix what isn’t 
there. And There 
should be more design margin . 
More 
and men with 


SO We 


repeat: 


and men with a conscience. 
rugged assembly... 
a conscience, More careful adjust- 


ment and men with a con- 


science. More critical testing 


and men with a conscience. 
People are getting tired of being 


talked out of it. 


> SEGREGATION ... Because the 
industry continues to 
grow and diversify, it is inevitable 
that from 
will 
like 
Component 


electronics 


time to time someone 
further grouping of 
exhibits at shows. 
to- 


gether in one area, instruments in 


suggest 
trade 
parts would all be 


another, transmitters in another, 
another and 
highly 


concen- 


industrial controls in 
This 


specialized 


so on would permit 
technicians to 
trate upon areas containing prod- 


ucts of obvious immediate interest, 
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CROSS 


TALK 


therefore the suggestion has some 
merit. 
Similar segregation of printed 
pages has several times been sug- 
gested to ELECTRONICS magazine. 
We have weighed the pros and cons, 
and continue to resist because ideas 
branch of this 
habit of solving 
problems in other branches. Any- 
thing tending to the ex- 
the overall 


technical advances would reduce the 


generated in one 


business have a 
reduce 
posure of audience to 
idea carryover. 

We think, too, that while segrega- 
tion might be it also could be 
deadly dull. 


neat 


> PORTICO. .. Speaking of shows, 
we were intrigued enroute to the 


huge WESCON meeting in San 


LOOKING AHEAD... 


W. W. MacDONALD, Editor 


DECEMBER @ 1955 


Francisco by a program note that 
said exhibits would be in the Civic 
Auditorium and an adjacent por- 
tico. 

Were it not for the fact that our 


‘ 


dictionary says a portico is “a 
structure consisting of a roof sup- 
ported by columns or piers,” and 
the tanbark on the 
ground, have sworn it 


tent. 


absence of 
we would 


Was a 


> BOUNCE ... You can knock a 
New Englander down but it is 
hard to knock him out. A manufac- 
turer in the flooded northeast fished 
of the drink 
the other day and noted that sev- 
eral panel meters were filled with 

“That,” he remarked,” is 
I call optimum damping.” 


some equipment out 


water. 
what 


Transistor production techniques quite different from those 
currently in use are well along in an advanced laboratory stage, 
may late next year radically reduce waste, cut costs, expand 


applications 


Earth’s magnetic field can displace a tv picture a fraction of 


an inch when a set is moved. 


Not noticeable with monochrome, 


but suggests need for easily accessible adjustment when dealing 


with color 


Watch for announcement of less complex color tube shadow 


mask, expected momentarily 


Machines that type words instead of letters of the alphabet 


are already in experimental use. 
of vocabulary by means of magnetic storage. 


typewriter you just talk to 


Next step will be broadening 
Ultimate may be 





Industrial process 


Operational d-c amplifier 


control is simplitied when 


Demodulator 


Basic Control Circuits 


UMMARY —— These basic circuits will solve more than 75 percent of an 


industrial control engineer’s electronic problems. When the circuits are built 


up in plug-in form and stocked, relatively complex systems can be assembled 


off-the-shelf 


UTOMATIC CONTROL in industry 
oo many mechanical, 
electromechanical and_ electronic 
subassemblies, To develop a new 
control system, it would be desir- 
able to have an on-the-shelf stock- 
pile of building blocks to perform 
the various functions required. 

Development time could be re- 
duced considerably. All that would 
be required would be to connect 
these building blocks to satisfy the 
specified requirements. There will 
always be a few specialized items 
in each system that must be de- 
veloped to satisfy a particular 
need. However, these cases rep- 
resent only 10 to 15 percent of the 
total system. 


Circuits Required 


Amplifiers, power supplies, mod- 
ulators and demodulators § repre- 
sent over 75 percent of the units 
required for an automatic control 
system, 

The specifications for an ampli- 
fier, modulator or demodulator 
should include: gain, frequency 


122 


response, phase shift, drift stabil- 
ity, linearity, input, output and load 
impedance, maximum linear volt- 
age output swing, output voltage 
with zero input voltage and power. 

The specifications for a power 
supply should include: nominal out- 
put voltage, output current range, 


dt 
DIFFERENTIATIN 
C 


| st 
fo" Re 4g E,, 0 
INTEGRATING 


FIG. 1—Operational amplifiers sum, dil- 
ferentiate and integrate 


load-change and line-change regula- 
tion, output impedance and power. 


D-C Amplifier 


There are as many types of amp- 
lifiers as there are electronic en- 
gineers. However, the most vers- 
atile type of amplifier may be used 
for adding, subtracting, integrat- 
ing or differentiating. This amp- 
lifier is usually direct coupled as 
found in analog computers. But 
it may be an a-c amplifier if only 
addition or subtraction is required 
and extreme simplicity as well as 
long-time high-gain drift stability 
are desirable. 

The theory of operational am- 
plifiers is available in many text- 
books.’ 

Figure 1 illustrates the basic op- 
erations that may be performed by 
operational amplifiers. Figure 2 is 
the schematic for a d-c operational 
amplifier with the specifications 
listed in the accompanying table. 

Closed-loop gain may be adjusted 
by varying the ratio R,,/R,,. The 
values of the cathode resistor and 
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Open-loop gain 
Frequency response 
open loop.... re 


closed loop (R,4/Ri.) = 10.. 


1,500 


3 db down at 50 eps 
3 db down at 50,000 cps 


Phase shift 


open loop. 


closed loop (R;./Rin) = 10 


Drift 


Gain linearity (Ry»/ Rin 


Input impedance 
Output impedance 
open loop 


closed loop (Rys/Rin) = 10... 
Optimum load impedance 


Max output swing 
50,000-ohm load 


35 deg at 50 cps 
135 deg at 50,000 cps 
20 mv referred to input grid 
0.22 percent 
dependent on F,, and Ry, 


= 10. 


33,000 ohms 
73 ohms 
greater than 10,000 ohms 


+50 y 


FIG. 2—-Circuit and specifications for a d-c operational amplifier such as used in analog computers 


Are Packaged 


R. at the output are a function of 
the load impedance and the maxi- 
mum desired output voltage swing. 
A plug-in version of this amplifier 
is shown in a photograph. 


A-C Amplifier 
Figure 3 is a schematic of an a-c 
operational amplifier with the spec- 
ifications listed in the table. 
Closed-loop gain may be adjusted 
by varying the ratio R,,/R,,. The 
values of R, and R, at the output 


are a function of the load im- 


pedance and the maximum desired 
linear output voltage swing. 


Servo Amplifier 

Figure 4 is a schematic of a 60 
or 400-cps servo amplifier. Al- 
though both of the operational am- 
plifiers can be used also as servo 
amplifiers if a large number of in- 
puts and low gain as well as power 
output is required, in general this 
is not the case. For simplicity, as 
well as increased performance, it is 
desirable to have a servo amplifier 


Open-loop gain 


Frequency response 


open loop 


closed loop (fy./Rin) = 10 


Phase shift 
open loop 


closed loop (Ryp/fi,) = 10 
Gain linearity (R7./Ri,) = 10 


Input impedance. . 
Output impedance 
open loop 


closed loop (R,4/Ri,) = 10 
Optimum load impedance 


Max output swing 


50,000-ohm load) 
Output with zero input 


FIG. 3—Long-time high-gain drift stability characterizes this a-c operational amplifier 
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Northrop Aircraft, Ine 
Inglewood, California 


building block. 

Servo amplifier gain may be ad- 
justed by varying the ratio R,,/R,, 

The output transformer is chosen 
to match 
teristics. It was selected to drive a 
Transicoil 11MG 400-cycle induc- 
tion motor-generator. 


load impedance charac- 


Power Supplies 
A series-regulated power supply 
package is excellent for the 0.5 to 1 


* Now with Radloplanse 
California 


1,500 


3 db down at 4,000 eps 
3 db down at 40,000 eps 


135 deg at 5,000 cps 

135 deg at 21,000 cps 
0.22 percent 

dependent on /?;, and Fy, 


33,000 ohms 
73 ohms 


greater than 10,000 ohms 


30 v rms 


30 my rms 





FIG. 4 


Where 
2 to 5-percent regulation is satis- 
factory, simplicity may be gained 
by utilizing voltage-regulator tubes. 


percent reyulation range 


The latter category is suitable for 
servo amplifiers. The former is rec- 
ommended 
fiers to 
stability, 
Figure 5A is a 
subminiature plug-in series-regu- 
lated power supply utilized with the 
operational amplifiers shown in Fig. 


for operational ampli- 


insure long-time drift 


schematic of a 


2 and 3. 
Figure 5B 


power supply 


shows a_ regulated 


utilizing voltage- 


regulator tubes. This power supply 
will suffice for servo amplifiers or 


applications where 2 to 5-percent 


supply changes are not detrimental. 


FIG. 5—Series-regulated power supply 
(A) has excellent regulation; power sup 
ply using VR tubes (B) provides 2-to-5 


percent regulation 


Open-loop gain 


* 


Linearity 


VAAAMAAAS 
- 


i 


Input impedance 

Output impedance 

Max output swing 
LIMG motor 


Output with zero input 
Max power requirements 


The specifications for the two sup- 
plies are listed in the table. 


Modulators 


Modulators and demodulators are 
automatic contro] 
convert from d-c to ac 
to d-c.* In a modulator, the 
a-c output will be proportional to 
the d-c input 


necessary in an 
system to 


or a-c 


and the phase will 
depend on the polarity of the in- 
signal, For the demodulator 
the d-c output will be proportional 
input and the polarity 
will depend on the phase of the in- 
put signal, 

The decision as to which type of 
signal will be from 
characteristics of the control sensor 


put 


to the a-c 


used arises 


(pressure transducer, acceler- 


"SV 4 


2 
4000PS 2 


4 


f 


Nominal output. 


Output current range 


Frequency response, open loop 
Phase shift, open loop 


2 100 

flat to 20 eps 

0 deg at 20 cps 

+5 percent to 80 \ 
output 

dependent on /?,,, and f,, 

5,000 ohms 

Transicoil 

110 v rms 

0.85 v rms 

6.3 v at 1.25 amp 


9250 v d-c at 25 ma 


Servo amplifier for 60 or 400 cps features simplicity and increased performance over operational types 


ometer, strain gage, phototube 
etc) and the power actuation sys 
tem. Where one is d-c and one is a-c, 
it is necessary to convert the sig 
nals. 

Where it is 
an a-c signal to phase sensitive d-c, 
a demodulator is Figure 6 
is the schematic of a 400-cps de- 
modulator with the 
listed in the table. 

Figure 7 is the 
400-cps modulator 
tions as given. 


desired to convert 


used, 
specifications 


schematic of a 
with specifica- 

This modulator is designed to be 
utilized in the error portion of the 
control system. Therefore linearity 
maximum output 
quirements are not excessive. 


and swing re- 


An 
electromechanical chopper is recom- 


Series (A 
+150 ¥ 
0-50 ma 


Volt. Reg 
: 150 V 


35-60 ma 


Load-change regulation 


(n-l to f-1) 


0.7 percent 2 percent 


Line-change regulation 


(105-125 v 
Output impedance 
Ripple voltage 


Max power requirements 


0.8 percent 3 percent 
100-200 ohms 
0.2 v rms 
115 v, 400 eps 


at 0.38 amp 


20 ohms 

0.02 Vv rms 

115 v, 100 eps 
at 0.9 amp 
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Cain 


Frequency response 


Phase shift 
Drift 
Linearity 
Input impedance 
Output impedance 


Load impedance 


100,000-obm load 


L3tol4 

2 db down at 20 cps 

50 deg lag at 20 eps 
0.062 v at output 

+2 percent 

$5,000 ohms 

300 ohms 

greater than 10,000 ohms 


Max linear output swing 


Ke x1900 


10,000-ohm load 


Output ripple with zero input 
Max power requirements 


FIG. 6—Demodulator is used to convert a-c signal to phase-sensitive d-c 


mended where low drift rates, large 
voltage swings and high signal-to- 
noise ratios are required.’ A sub- 
miniature modulator is 
shown in a photograph. 

The demodulator 
may be utilized with different car- 
rier 


plug-in 
modulator and 
with minor cir- 


changes. A subminiature 
plug-in phase-sensitive demodulator 


frequencies 


cuit 


is shown in a photograph. 


Pressure Control 


Figure 8 illustrates an automatic 
to control ac- 
curately with reference to a pres- 
The 
transducer 
low-level voltage 
proportional to pressure. It is 
to amplify this signal 
hydraulic control valve 


system pressure 


sure at a remote location. 


reference pressure 
transmits a a-c 
necessary 


to drive a 


REFERENCE 
PRESSURE 


| A-C ] 
+—OPERATION-}+-+4ty2 


AL AMP 


rod 
a 


1 Pep f 


fh. 


ef 


wee 
pay 
x 


100,000-ohm load 


+ LOO y 
100 vy, 25 N 
0.0L v, 400 cps 
6.3 v at 0.6 amp 
+150 v at 6 ma 
150 v at 6 ma 


Gain 0.75 to 10 
flat to 20 eps 
10 deg to 20 « ps 


0.01 yv at output 


Frequency response 
Phase shift 

Drift 

Linearity 5 percent 

10 meg or greater 
1,000 ohms 

O.8 Vv rms 

0.01 


Input impedance 
Output impedance 
Max output swing 
Null level 


Max power require 


v rits 


6.5 v at 0.5 amp 
+150 v at 0.2 ma 


ments 


FIG. 7—Modulator for error portion of control system converts from d-c signal to a-c 


and actuator to displace a bellows 
that produces a pressure equal to 
the reference pressure. 

A pressure transducer equal in 
to the 
transducer generates the feedback 


characteristics reference 


EQUALIZATION 


A-C ERROR 
VOLTAGE 


DEMODU 


ERROR | 

VOLTAGE | , 

‘ 0-C 
1 LATOR PT “tT -OPERATION--4 

rn ; 4t-—vowyr } {Al AMP 

} 4 


| 
| 


K(T, Sl) 
(T,S+1) 


i 


ELECTROHY ORAULIC 
CONTROL VALVE 


CONT ROL 
PRESSURE 


TT 
[HYDRAULIC] i 
ACTUATOR | FEE OR@ACK 


PITT PITTI YLT 


TRANS 
DUCER 
A-C I 
VOLTAGE 


FIG, 8—Pressure regulating system uses three plug-in units: a-c amplifier, modulator 


and d-c amplifier 
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building 
opera- 


signal. Three of the 
blocks are utilized. An 
tional amplifier amplifies the error 
signal from the two transducers. A 
this error 


a-c 


demodulator converts 
signal to d-c. A d-c operational 
amplifier provides error-network 
equalization improve 


to system 


stability and and drives 
the electrohydraulic control 


of the hydraulic actuator. 


response 


valve 


The overall system could be put 
together and checked out in a mat- 
ter of days utilizing the building- 
block techniques rather than in the 
weeks or even months that normally 
would be required if the electronic 
had to to 
satisfy the requirements. 


circuitry be developed 
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Designing Over-Horizon 


UMMARY 


Long-distance, wide-band circuits are possible using the 


phenomenon of tropospheric propagation provided high transmitter power 


and diversity receiving equipment are used. Design considerations, including 


antenna gain and order of diversity, show how to set up a working system with 


a given percentage of reliability 


eee communication 
with ultrahigh and super-high 
frequency transmissions has al- 
ways appeared attractive because 
of three important considerations: 
high reliability as a result of free- 
dom from ionospheric, atmospheric 
and geomagnetic disturbances; 
large information bandwidths; and 
privacy. 

For many years these transmis- 
sions were believed to be of service 
only within or slightly beyond the 
radio horizon, although Marconi 
refused to recognize this limitation. 
However, with advances in trans- 
mission and reception techniques 
and in the technology of materials, 
it was demonstrated that useful 
signals could indeed be propagated 
well beyond the horizon, for dis- 
tances of several hundred miles, 
possibly by a forward-scattering 
mechanism or by progressive par- 
tial reflections within the tropos- 
phere, 

The discussion presented here 
outlines briefiy the design of typical 
point-to-point over-the-horizon cir- 








cuits, with emphasis on the oper- 
ating margins that must be incor- 
porated for accommodation of vari- 
ous types and grades of service. 


Frequency Range 


The frequency range from 100 
to 5,000 mc is best suited for point- 
to-point over-the-horizon (o-h) 
transmissions. The propagation 
mechanism still operates at fre- 
quencies as low as 30 mc, but diffi- 
culties in achieving narrow-beam 
antennas and intrusion of ionos- 
pheric effects raise the lower limit 
to about 100 me. 

The upper frequency limit is 
established by the heavy absorp- 
tion of very short microwave ra- 
diation by water vapor in the 
atmosphere, Accordingly, the rela- 
tionships that will be employed in 
discussing various system param- 
eters as a function of frequency 
will be treated as valid only in the 
range 100 to 5,000 me. 

The path loss between two points 
connected by an o-h link consists of 
two major contributions, a free- 


DISTANCE ~WAVELENGTH RATIO, d/A 


FIG. 1—Free-space loss is dependent upon distance and wavelength 
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-in decibels is 


space loss and an over-the-horizon 
loss. This breakdown of the total 
loss is purely a bookkeeping con- 
venience, since experimentally only 
the total loss can be measured. The 
free-space loss contains the fre- 
quency dependence, while the o-h 
loss (in the 100-5,000 mc range 
under discussion) is substantially 
independent of frequency. 

Both losses, however, are depend- 
ent upon distance, with the o-h loss 
exacting the greater toll at long 
distances. The free-space loss rep- 
resents the reduction in power den- 
sity with increasing distance in 
free-space from the source of radi- 
ation. The frequency dependence 
of the free-space loss stems from 
the variation in collecting area (ex- 
pressed in square wavelengths) of 
any receiving aperture of given 
gain as the frequency is altered. 

The o-h loss is the loss remaining 
when the free-space loss expressed 
subtracted from a 
median total loss (also in db) de- 
termined by a number of experi- 
ments'** over the frequencies and 
distances of interest. Various the- 
oretical foundations for the form 
of the o-h loss*” have been given. 
It is the experimentally determined 
path loss that must be principally 
considered in the design of point- 
to-point o-h links. 


Free-Space Loss 


The free-space loss, L;,, when ex- 
pressed in decibels, takes the form 
G, G, 
P,/P, 


20 logie ( ‘xs ) = 22 
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Ly, = 10 logw = (1) 


+ 20 logy (d/ Xd) 





Communications Links 


By DAVID DAVIDSON and ALFRED J. POTE 


where P, is the received power at a 
receiving antenna of gain G, in the 
direction of the link, P, is the trans- 
mitted power delivered to an an- 
tenna of gain G, in the direction 
of the link, d is the distance be- 
tween terminals and A the wave- 
length. Note that it is the ratio 
d/x, the distance in wavelengths, 
that determines the character of 
the free-space loss as 


Fig. 1. 


shown in 


Over-Horizon Loss 


Path loss L, is the sum of L,,, 
the free-space loss and L,,, the o-h 
loss, all quantities being expressed 
in decibels. The empirical formu- 
lation of L,, is 


La = A + B(d — d,) (2) 


where A is the o-h loss associated 
with the distance d, and B is the 
rate at which the o-h loss accrues 
with distance (attenuation rate). 
For present purposes, d, will be 
taken as 100 miles; the expression 


then becomes 


Loa = 57 + 0.13 (dung 100 


BEAM WIDTH-ANGULAR DISTANCE RATIO W/ Ws 


FIG. 3—Aperture-to-medium 
loss results from failure to 
plane-wave antenna gain 


coupling 
realize 
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FIG. 2—-Over-horizon loss for typical northern U.S. overland transmission 


where d,,, indicates that distance 
should be entered in miles. The 
attenuation rate B is dependent on 
the average properties 
of the atmosphere for the path 
under discussion. The value 0.13 
db per mile is taken as typical for 
overland northern 
u. B ma Canada. It 
may be as low as 0.11 db per mile 
for semitropical, over-water paths 
and as high as 0.15 db per mile for 
dry, arctic conditions. 

Parameter L,, is plotted in Fig. 
2 for the case of B 0.13 db per 
mile. For other values of B, some 
adjustment might be necessary for 
the value of A. 

Total path loss L, in decibels, can 
then be written as 


refractive 


transmission in 
and southern 


Ly = Ly + Lean + 79 (4) 
+ 20 logw (d/A) + 0.13 (dag 100) 


Antennas 


The ratio of antenna gains to the 
ratio of received and transmitted 
powers, as shown in Eq, 1, implies 
that transmitted power may, up to 
a point, be exchanged for antenna 
power gain. the 
antenna gain results in a narrow 
ing of the antenna beam, an ex- 
change of transmitted for 
antenna gain is accompanied by in 
creased privacy. This is not directly 
evident from Eq. 1. 

Assuming that paraboloidal re 
flector antennas of diameter D are 
used, with illumination efficiencies 
of 64 percent, numerical 


Since increasing 


power 


power 
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OUPLING LOSS IN OS 
x 


Ce 


300 


400 


DISTANCE IN MILES 


FIG, 4--Coupling loss for three different beam widths 


gain is given by 
G = 2m (D/d)?* 


beam width 


, is given’ by 


The half-power 
degrees, w 
w® = 70/D (6) 
The net path loss L,., can then be 
expressed in decibels as 
Bates = Lj, G, t Lion (7) 
where G, is the system gain and is 
the sum of the terminal antenna 
gains expressed in decibels. That 
is, for similar antennas 
G, = 20 logiw2e (D/d)* (8) 


The relation 
beam width 
decibels as 


of system gain to 
can be expressed in 


G, = 89 40 loge (9) 


For example, with a beam width 
of 1°, G, equals 89 db; with a beam 
width of 2°,G, falls to 77 db. 

Thus far, the effect of increased 
antenna gain has been related to 
increased privacy and a reduction 
in the net path loss. When the 
antenna beams become extremely 
narrow (large apertures), the vol- 
ume of the atmosphere intercepted 
by the beams does not contribute 
as much to the scattering process* 
as it would with wider beams. The 
result can be regarded as an in- 
crease in o-h loss or as a failure 
to realize the full plane-wave an- 
tenna gain; the latter 
presently more prevalent. 

This aperture-to-medium coup- 
ling loss L, has been defined the- 
oretically’ under the assumption of 
identical terminal antennas. The 
magnitude of L. depends on antenna 
beam width and distance between 
stations. As shown in Fig. 3, L, is 
a function of w/w,, where w is the 
beam width and w, the angular 
distance between stations for an 


view is 
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radius of the earth of 
5,000 miles. Loss L, is a function of 
distance only for a given antenna 
beam width. 

An example of this dependence 
on distance is given in Fig. 4 for 
beam widths of 0.5, 1.0 and 2.0 
degrees. It is difficult to determine 
LL, experimentally, but this has been 
done” by Lincoln Laboratory, M.L.T. 
The results indicate that L, is gen- 
erally several decibels lower than 
predicted in Fig. 3 and 4, Tem- 
poral variations noted in L, are in- 
dicated in Fig. 8 of Reference 9. 

Besides increasing privacy, the 
narrowing of an antenna beam pro- 
vides increased protection from 
the interfering reflections 
caused by aircraft flying in or near 
the path. These reflections produce 
violent, rapid fading and further- 
more, introduce multipath distor- 
tion that may be extremely 
deleterious to certain pulse trans- 
missions and which may also re- 
strict the effective information 
bandwidth. 

A radio receiver amplifies and 
demodulates not only the input 


assumed 


strong, 


signal but also the noise voltages 


generated in the 
its own resistances and tubes. Since 


antenna and in 
all antennas generate noise, all re- 
inherently con- 
this 


adds 


ceived signals are 
noise, To 
the 


As a practical mat- 


taminated by 
minimum 
its own noise. 


noise receiver 


ter, only the first two stages of a 
receiver contribute significantly to 
the noise output. 

this additional 
noise output is the so-called noise 
factor that the 
quotient of the 
the 


output. 


A measure of 
may be defined as 
the s-n 
input 


ratio at 
terminals and 
the 


expressed in 


receiver 
s-n ratio at receiver 
When 


called the noise figure F,. The min- 


decibels it is 


imum attainable noise figure in a 
the 
the 
figure increases with frequency. 


receiver depends largely on 


state of the art. In general, 


For receivers of current design, 


at frequencies above 100 mc, a con- 
the noise 


servative estimate of 


figure in decibels is 


| = 5.3 3 6 logw a j LOO) LO 


100) 


: 3.6 logio fm 1.9 Cy sa 


where f,,. is the frequency in me. 

For a frequency of 2,000 me 
Eq. 10 yields F,, 10 db, a figure 
that with recent 
velopments” in r-f amplifier design. 

Noise appearing in a 
when an antenna is connected may 


agrees well de- 


receiver 


be considered as arising in a re- 
sistance equal to the radiation re- 
sistance of the antenna, assuming 
the antenna is trained on a 
cosmic This thermal 
noise affects the re- 


not 
noise source. 
power as it 


ceiver output is 


P, =kTB (L1A) 
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TIME SIGNAL 


LEVEL IS EXCEEDED 


FIG. 5—Long-term fading characteristic based on 100-mc data 
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FIG. 6—Short-term fading characteris- 
tic taking place within an hour 





FIG. 7—Required power depends upon 
reliability desired 


the noise power in 
watts, k is Boltzmann’s constant, T 
is the absolute temperature and B 
is the receiver i-f bandwith in eps. 

The minimum noise output of a 
receiver is proportional to the i-f 
bandwidth. Hence, for low noise 
output, the receiver must be de- 
signed for the minimum bandwidth 
commensurate with the rate of in- 
formation involved. 

As an example, assume that a 
proposed link is to handle a single 
teleprinter channel at 60 words per 
minute. 

While in an ideal wire circuit a 
60 wpm transmission would re- 
quire a bandwidth of only 22.5 cps, 
the characteristics of practical wire 
transmission circuits are such that 
100 eps is necessary. In a radio 
link more bandwidth may be used 
to give the required reliability in 
the presence of fading. For con- 
ventional frequency-shift (fsk) sys- 
tems a bandwidth of about 1,000 
cps is needed for a 60-wpm circuit. 
This value of 1,000 cps will be used 
as reference bandwidth B,,. 

In Eq. 11A the noise introduced 
by the antenna in the range of fre- 
quencies discussed is described by 
a temperature 7 which is custom- 


where P is 
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arily taken as 60 F (289 degrees ab- 
solute). Since then kT 4 10" 
watt-seconds, Eq. 11A becomes, if 
all figures are expressed in decibels 

P, (60F) = 10 logw B — 204 = (11B) 


bandwidth B, 
(relative to 1 


reference 
becomes 


For the 
Eq. 11B 
watt) 

P, (60F) = — 174 dbw (11C) 
For any other bandwidth simply 
add 10 log, (B/B,) to the right 
hand side of Eq. 11C. Some typical 
services with corresponding band- 
width figures are listed in Table I. 


Signal-to-Noise Ratio 
link, the 


must deliver 


In a communications 
transmitter only 
enough power to 
noise in the receivers; 


not 
signal overcome 
it must also 
enough additional 


for 


provide signal 
readability. 
the 


de- 


power acceptable 


Readability depends upon 

the 
tector input and upon the possible 
the 


sys- 


signal-to-noise ratio at 


improvements achieved by 
method of detection 
tems” of modulation. 

With 
example, the improvement is pro- 
portional to the of the 
modulation index. For a given in- 
formation rate the latter 
increased only at the expense of 
greater bandwidth, which in turn 
involves more thermal and 
the level to which a 
rise before the im- 


for some 


frequency modulation, for 


square 


can be 


noise 
hence raises 
signal must 
provement can be realized. 

In the examples in this discus- 
sion it is assumed that an input 
signal-to-noise ratio of 10 db is 
just acceptable for 
60-wpm_ teleprinter. 


reception of 


With other 


99%, 
4 
OuA 


WIT CHING 
DIVERSITY 


500 600 


FIG, 8—Advantage of dual diversity for 
teleprinter channel 


Table I—Teleprinter and Voice 
Requirements 


db added to 
—174 dbw 
(Eq 110) 


Teleprinter, 
60 wpm, 
fak 425 eps 


i-f band- 
width 


1 channel 1,000 ops 0 
4 channels 1,700 
12 channels +, 400 
i-f band db 
width" added to 
(mod 174 diw 
index 1.5) (Bq LIC) 


Subearrier 
Voice, modulat 


4 ke per 
channel 


ing fre 
quency 
468 ke 26.7 
H42 ke 29.3 
220 ke 0.9 


l2 channels 12- 60 ke 
12-108 ke 
12-156 ke 1 


24 channels 


36 channels 


adjustment of this 
figure will be necessary; for ex- 
ample, in commercial (a-m) tele- 
vision a signal-to-noise ratio of at 
for high- 


systems an 


least 40 db is required 


grade service. 


Fading Safety Margins 


The o-h loss L., shown in Fig. 2 
represents a median value obtained 
from experimental data. There is 
a long-term, seasonal fading that 
is not yet completely known for the 
entire frequency range 100-5,000 
me. However, some very complete 
data’ have been obtained through 
transmissions in the commercial 
f-m band centered at 100 me. ‘It is 
this long-term fading characteristic 
that is displayed in Fig. 5. 

Other experimental evidence in- 
dicates that the 100-me information 
may be applied to much of the uhf 
range. As Fig. 5 shows, the long- 
term fading becomes less and less 
pronounced as the length of the 
link is increased. For 99-percent 
reliability on a long-term basis it 
is necessary to supply a margin of 
about 11 db to the median o-h loss 
for a path 200 miles long, while at 
400 miles only 5.0 db need be sup- 
plied. 

Short term, within-the-hour, fad- 
ing follows a Rayleigh law; this is 
shown in Fig. 6 for a nondiversity 
system, and for a dual-diversity 
system that merely utilizes the 
better of two signals received in 
widely separated antennas. This 
technique is known as switching 
diversity and is less effective than 
combining diversity.” 

In computing the total 
margin for fading, it 


safety 
is well to 
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note that long-term and short-term 
fading are essentially independent. 
Long-term fading establishes the 
immediate median level upon 
which within-the-hour fading is 
superimposed, It is thus reasonable 
to strive for a system that will 
possess a given signal-to-noise ratio 
for at least a certain percentage of 
time on a long-term basis and in 
addition will provide perhaps equal 
protection on a short-term basis. 

Whatever combinations of fading 
margins are used, there will be 
periods of the year characterized 
by low path loss during which most 
of the fading margin incorporated 
results in the realization of an un- 
usually high within-the-hour reli- 
ability. Weighting of the two types 
of fading margins will be influenced 
by the kind of information to be 
transmitted and whether 
will accumulate often enough to be 
objectionable. 

A complete consideration in- 
volves not only the fading statistics 
shown in Fig. 5 and 6 but also the 
effect of the rate of fading upon the 
transmitted The fad- 
ing rate increases with frequency.’ 

In an illustrative re- 
liability will for q 
percent of the time on a long-term 


errors 


information. 


example 
be assumed 
basis along with reliability p per- 
cent of the short-term 
basis, The two fading: margins are 
simply added. 


time on a 


Terminal Loss and Site Noise 


Certain other losses are always 
o-h 
trans- 
mission lines and connectors at each 
terminal and losses in effective op- 


considered when designing 


links. These are losses in 


erating margins owing to site noise. 

Transmission line and connector 
losses from the 
of the 
transmitter antenna, 
antenna to receiver, from the power 
wasted in impedance mismatches 
at each terminal from power 
lost to connector junctions. These 
losses generally increase with fre- 
quency. The losses at transmitter 
and receiver may be conveniently 
grouped together and denoted by L,. 
A typical behavior of this loss in 
decibels is 
Ly = 5 log (Sme/190) = 

5 logue fme — 10 


The losses L, should be evaluated 


attenuation 
lines 


arise 
characteristics 
necting 


con- 


to 


and 
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Table II—System Parameters At 400 Mc 


Item 100 mi 


20 
3.0 


5? 


10 logiof 
10 logiok 7 
Po 

MLy 


MS« 


Pw 
ML. 


MS » 


200 mi 300 mi 400 mi 


239 


500 mi 


9".97 


Table III—System Parameters At 2,000 Mc 


Item 100 mi 


Lin t+ Lon 


L, 5 6.5 


200 mi 
199 216 


-80 


7 
10 


10 
10 logiol3 
10 logiok T 
P.. 
ML 


M Soo 


Pw 
ML» 


90 


14.0 
MS.» 28 


37.5 


3.7 


Pws 


pe 00 


300 mi 


30 
— 204 


8.0 


29.0 
8.5 


28 


54.0 
23.7 


39.2 


100 mi 


- 80 
13 


10 


10 
30 


204 
— 2 


500 mi 


30 


— 204 


_—$—$—$—$—$—$———————————— 


600 mi 


600 mi 


289 


30 


— 204 


Kemarks 


) 


Eq 2 and 3 


Eq 10 
20-ft dish 
from Fig. 3 


ac ceptable 
teleprinter 


Kg 8 

B= 1,000 cps 
T=60 F dbw 
median 


on 100-me 


I ig 5 


based 


data 


no diversit 
Fig. 6 


plotted in Fig 


on 100 
Fig. 5 


based 
data 


mc 


no diversity 
Fig. 6 


plotted in big 


dual diversity 
switching Fig 


dual diversity 
switching Fig 


Remarks 
Eq 2 
Eq 10 


and 3 


20-ft dish 
from Fig. 3 


acceptable 
teleprinter 


Eq 10 
B=1,000 cps 
T =60 F; dbw 
median 


based on 100-me 


data Fig. 5 


no diversity 
Fig. 6 


plotted in Fig. 7 


based on 100-me 


data Fig. 5 


no diversity 
Fig. 6 


plotted in Fig. 7 


dual switching 
diversity Fig. 6 


dual switching 
diversity Fig. 6 


1955 — ELECTRONICS 





carefully for a given equipment, 
transmission line and operating 
condition. In practice, these losses 
may be found to be greater than 
that indicated ty Eq. 12 and fre- 
quently that are charged 
mistakenly against the propagation 
path will be found to occur at the 
terminals. 

At any appreciable distance from 
a terminal the cross section of even 
a narrow antenna beam is large, 
so that the system may become 
vulnerable to impulse noise gen- 
erated near the path by a city, a 
town, a manufacturing activity or 
a radar transmitter. In that event, 
an additional amount of power may 
be required for the link to over- 
come this site noise. No simple 
rule exists for the margin to 


losses 


be 


allowed for this kind of noise, since 


The symbols have the same mean- 
ings as before and s/n is the signal- 
to-noise ratio expressed in decibels. 
For service at least q percent of the 
time on a short-term and a long- 
term basis 


P, = Pn + ML, + MS, (14) 


where P, is the power required for 
q percent reliability, ML, is the 
long-term fading margin for q per- 
cent reliability and is a function of 
distance, MS, is the short-term fad- 
ing margin for q percent reliability. 

Tabulations of the various losses 
and system parameters are given 
for 400 mc in Table II and for 
2,000 me in Table III. The results 
are plotted in Fig. 7 for the 90 and 
99.9-percent desired. 
While the powers in 
excess of 60 dbw (1 megawatt) for 


reliabilities 


tables show 


Table IV—Additional Distance With Diversity at 400 Mc 


Reliability 
00% 
90% 2 

Additional Distance 
99.9% 1 
99.9%, 2 
Additional Distance: 


Order of Diversity 


this will depend on the character 
of the noise and the way in which 
the improvement normally afforded 
by the modulating method” 
degraded in its presence, 


15 is 


Illustrative Example 


wishes to 
over-the-horizon 
for a 
various lengths and 


An organization 
vide 
tion 


pro- 
communica- 
links of 
has two fre- 
quency allocations at its disposal, 
400 2,000 me. Equipment 
can obtained for these fre- 
quencies. The paraboloidal antenna 
aperture must not exceed 20 feet 
in diameter of and 
mounting difficulties. It is desired 
to determine the power required 
for both 90 and 99.9-percent reli- 
ability, for 60-wpm teletype, single 
channel, fsk, with a frequency shift 
of 425 eps. 

The power required, in decibels 
above 1 watt, for median service, 
50-percent the time, is given by 


number of 


mec and 


be 


because cost 


Fea - Ly + Lion _ G, + L. + L; T F,, 


+ (s/n) + 10 logio B, — 204 (13) 
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308 mi 
336 


217 
119 


l kw 10 kw 100 kw 1,000 kw 


366 mi 120 mi 172 mi 
384 H8 500 
28 28 28 28 
98 200 275 340 


«#i2 
300 360 420 


100 85 80 


completeness, the curves in Fig. 7 
are carried only up to this level. 


Interpretation 


Added gain provided by the 20- 
foot paraboloid at the higher fre- 
quency is hardly sufficient at the 
longer overcome the 
This is 
the result of the increasing effect 
of L,, the aperture-to-medium coup- 
for the narrowed beam, 

Curves in Fig. 7 are plotted for 
distances from 100 to 600 miles. 
Some reservations should at- 
tached to of the curves 
for distances of less than 100 miles. 
In that range, depending upon the 
height of the terminal antennas, 
there may be an appreciable dif- 
fracted surface wave present that 
would widen the fading 
range and in any case, would pro- 
vide substantially different short- 
term fading characteristics’ than 
are indicated by Fig. 6. 

The curves do not include any 
gains or losses incurred by the 


distances to 
additional free-space loss. 


ling loss 


be 
extension 


serve to 


presence of obstacles in the path. 
It is assumed that along the path 
to the horizon the clearance be- 
tween the path and any obstacle 
exceeds the radius of a first Fresnel 
zone. If obstacles are present, the 
computation must be altered as 
recommended” in the literature. 

The advantage to be gained by 
employing dual diversity of the 
switching type at one terminal is 
illustrated in Fig. 8 for 400-mc 
transmission. While diversity can 
be regarded as a means of saving 
transmitted power, if it is done by 
spacing the receiving antennas, or 
as an increase in reliability, it is 
instructive to evaluate its advant- 
age in extending the working dis- 


tance possible with a given 


transmitted power. 

Table IV presents the additional 
distances obtainable by including 
the diversity fading margins as 
scaled from Fig. 8. With higher 
orders of diversity and with sys- 
tems that combine” the outputs of 
spaced antennas, greater gains in 
distance or savings in power are 


possible, 
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Meter on police-car dashboard records speed of passing car, Radar transmitter and receiver are mounted in trunk 


How Accurate Are 


UMMARY 


Erroneous readings of radar units used by police depart- 


ments to enforce speed laws arise from carrier frequency shift of transmitter, 


parallax when radar car is parked off highway, and multiple reflections from 


other passing cars or nearby objects. However, these errors usually give the 


speeder a break 


OST SPEED radars commer- 
M cially available have the ba- 
sic form shown in Fig. 1 and depend 
upon precise measurement of the 
Doppler shift in signal frequency. 
Energy radiated by the transmitter 
at a frequency f, is reflected by the 
moving target and gives rise to a 


Table I—Speed-Counter Errors 


Calculated 
Speed 
in mph 


60 8.2 
120 3 16.4 
180 24.6 
240 32.9 
300 41.1 
3600 49.3 
420 57.6 
486 5.8 
540 3.9 


Input 
Frequency 
in epe 


Indicated 
Speed 
in mph 


detected signal having a frequency 
fo + fa 

The relative speed V of the auto- 
related to the Doppler 
frequency f, and to f, by 


mobile is 


V = Cfa/2f, 


where C is velocity of propagation 


Radar 
Error 
in mph 


Percent 
Error 


14 
8 
\ 
0 
0.: 
0 
0 
0 
0 


0 
0 


> 


ae ee ee 
anwweuwou 


wivins 


of the Therefore, if 
f, is known, f, provides a direct and 


radar waves. 
precise measure of V. 

In the system shown the received 
signal is mixed with feedthrough 
power from the transmitter and the 
difference frequency f, is filtered 
and amplified. The signal is 

limited and a_ frequency 
counter and meter or pen recorder 
provide a_ direct reading. 
Photographs show a typical radar 
installation in a police car. 

The principal sources of error in 
the radar used resulted from shifts 
in carrier frequency, counter and/ 
or meter and errors 
in reading due either to parallax or 
human error. Other errors resulted 
from the fact that the quantity 
measured is the relative speed and 
not the linear speed of the vehicle 


out 
then 


speed 


inaccuracies 
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By J. Q. BRANTLEY, JR. 


Consultant, Traffic Department 
City of Buffalo 
Buffalo, New York 


ENGINEERS AS EXPERT WITNESSES 


Nationwide, law-enforcement agencies are readying o crackdown on careless driving 
The coming year may see vastly expanded use of radar for speed control. 


However, in several instances the validity of radar speed readings have been chal- 
lenged in court. Such cases may become more numerous. 


The arresting agency must then call upon a qualified expert to testify to the accu 
racy of the radar. Thus, it behooves the electronics engineer, who may be called upon, to 
know something of the accuracies attainable with a typical unit. 


The author describes results of independent accuracy tests made by him for the City 
of Buffalo traffic department. The results were observed on a single unit and cannot be 
applied in general. However, they indicate the precision that can be achieved and point 
out certain situations in which operation is unreliable 


Radar Speed Meters? 


Reference 
to Fig. 2A shows that the speed of 


relative to the ground. 


the car relative to point P is equal 
to V 


observation comes from the cosine 


, cos 6. The error in the radar 


factor and is negligible for small 
values of 6. It always yields a read- 
ing which underestimates the ac- 
tual speed of the target vehicle. 

The first method used to measure 
radar performance involved meas- 
urements of f, followed by meter 
calibrations taken with known fre- 
The 


second method employed a precision 


quency inputs to the counter, 


odometer attached to a test vehicle. 
Radar readings were compared with 
readings obtained on the odometer 
The first set 
information about the in- 
of the 
the odometer readings shed light on 


and related to time 
yields 
herent accuracy radar and 
the overall performance under ac- 


tual operating conditions, 


Precision Measurements 


Precise error measurements were 
made by injecting signals of known 
frequency into the speed counter. 


Integral multiples of power-line 
The 


sponding speed represented by each 


frequency were used. corre- 
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of these frequencies was computed 
from the Doppler equation using 
the measured carrier frequency of 
2,447 me. Line frequencies were ac- 
curate to within 0.08 cycle. The re- 
sults are shown in Table I. 

operation, the 
will drift 
amounts depending upon external 


In actual car- 


rier frequency varying 


factors such as temperature and 
It was not possible to 


checks 


Was as- 


line voltage. 
make long-term frequency 
on the unit but it 
sumed frequent adjustments would 


tested 


RE QUENCY 
COUNTER 


LIMITER 


LOW-PASS 


AMPLIFIER 
FILTER 


FIG. 1 


keep f, within + 10 me. Based 
upon this assumption the maximum 
variation in speed readings will be 
approximately 1.4 mph at 35 
mph. 

It was noted during these tests 
that the readings were sensitive to 
voltage variations in the radar-car 
supply. Subsequent tests 
showed that the errors in Table I 
which were taken with car genera- 


power 


tor off, were increased by from 5 to 
6 percent with the engine idling. 
Numerous tests were made in the 


TRANSMITTER 


Speed radar depends fos iis operation on Doppler frequency shift 





co 


TEST CAR 


a 


TEST CAR 


: (ty 


TEST CAR 
(tT yy 


POLICE 
CAR 


Cf yy—- 
POLICE 


CAR 


QI, 7777 DTT 
TIN BUILDING 


POLICE 


(C) 


CAR 


(0) 


FIG, 2—-The parallax problem (A), typical installation (B), condition where echoes 
from two passing cars may cause inaccuracy (C) and test setup for studying effect 


of reflection from nearby object (D) 


manner illustrated in Fig. 2B. Ra- 
dar readings made by police officers 
were compared with those made by 
an observer riding in the test 
vehicle and reading the odometer. 
The test car was driven close to the 
radar car to minimize cosine errors. 
Table II shows the results of these 
runs, 

The total errors include contri- 
butions from the radar itself, ex- 
ternal factors such as reflections 
and reading errors, the cosine term 
and the odometer. Because of the 
high degree of inherent radar ac- 
curacy it may be assumed that it is 
more accurate than the odometer. 
However, comparison of the radar 
readings with those of the odometer 
makes it possible to estimate the in- 
fluence of factors not associated 
with the internal operations of the 
the effect of the 
cosine factor and secondary radar 
reflections. 

While the spreads were relatively 
large the average errors were smal! 
in all speed ranges, Readings which 
overestimated the 


radar, such as 


target’s speed 


Table Il—Speed Meter 


Speed Ranges (mph) 
Spread in errors (mph) 
Maximum error (mph) 
Minimum error (mph) 
Average total error (mph) 
Average radar error (mph) 

(See Table 1) 


were rare and on the average the 
errors favored the driver. 

To confirm expected cosine errors, 
some runs were made which were 
similar to those of Fig. 2B, but 
with a wider passing margin. 
made at distances 
from 6 to 15 feet with increasing 
errors. Readings generally took 
place at ranges between 50 and 65 
feet from the radar. When cosine 
errors were estimated for the indi- 
vidual cases and compensated for, 
the residual errors were comparable 
to those of Table II. 

To assess the radar’s perform- 
ance in situations where two cars 
pass it simultaneously several runs 
of the type shown in Fig. 2C were 
made, Several speed differentials 
between A and B were tried and 
runs were made at various values 
of individual speeds. The readings 
varied over such a wide range that 
they were considered unusable for 
determining the speed of either A 
or B. In one case A’s speed was 35.5 
mph, B’s was 21 mph and the radar 
gave a single reading of 24 mph. 


Passes were 


vs Odometer 


20-30 30-40 
6.3 1.0 
5.3 +0 

1.0 1.0 
1.7 0.9 
0.9 0.03 


Tests were also run in the man- 
ner illustrated in Fig. 2D. These 
were intended to determine the ef- 
fects of nearby reflecting objects. 
The readings obtained gave speeds 
which were consistently lower than 
would normally be the case. The 
indications were similar to those 
observed with two cars because the 
radar sees not only the car itself 
but its image in the reflector as 
well, 

Maximum parallax errors were 
measured by setting the meter pre- 
cisely at given speeds and then 
reading values observed from either 
side. The results are tabulated in 
Table III. By observing the man- 
ner in which police officers made 
this reading, it was estimated that 
errors due to this effect were prac- 
tically always less than 0.2 mph. 


Conclusion 


Speed errors made by the radar 
were almost always in a direction 
which favored the passing vehicle. 
The one exception occurred when 
observations were made with the 
engine in the radar car idling. The 
radar then consistently overesti- 
mated actual speeds. 

Principal errors arose from dif- 
ferences between actual and rela- 
tive speeds, speed-counter inaccu- 
racies especially those due to shifts 
in line voltage, meter inaccuracies 
and parallax. Additional errors can 
be expected as a result of carrier- 
frequency shifts. While these were 
not measured over a long period it 
is assumed that they are period- 
ically checked and kept within +10 
me. Periodic calibration of the 
counter and speed meter are neces- 
sary but the reported measure- 
ments were made without prior 
calibration. 

The author acknowledges the 
assistance of ‘Walter A. Flood and 
John J. Earshen in conducting 
these tests. 


Table I]]—Parallax Errors 


Maximum Error 


0 
« 
a 


Speed 


60 + 
10 + 
30 ° + 

+ 


20 


2 
ai 
l 
l 


0 
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Electronic switch at center measures heart-muscle potentials of patient at right. High-gain preamplifiers of electroencephalograph at 
left bring signal levels up to that required by switch. Switch effectively converts oscilloscope into four-beam instrument 


Multichannel Switch 


For Biological Observations 


UMMARY - 


Simultaneous observation of four signals is provided by os- 


cilloseope accessory. Each channel is a d-c amplifier with a gain of five. Fre- 


quency of switching between channels is variable between | and 30,000 eps. 


Unlimited number of channels can be added if necessary 


ESIGNED as an oscilloscope ac 
cessory, the electron switch 


to be described permits 


neous 


simulta- 
related bi- 
ological phenomena such as 
trical 


observation of 
elec- 
potentials occurring across 
membranes in the body of an ani- 
mal or man. 

The constructed 
provides a maximum of four chan- 
nels; the principle of operation, 
however, makes it possible to have 
any channels desired 
by the addition of five triodes for 


instrument as 


number of 
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By ROBERT W. WOODS 


Medical Evangelists 
Loma Linda 


College of 


California 
each additional channel. A channel 
switch sets the number of 
and a 


chan- 
nels in 
switch 

continuous 


use channel-stop 


confines the operation to 
observation of 
single channel desired. Switching 
transients are of extremely short 
duration, limited by 
stray Frequency of 
switching is continuously variable 


any 


essentially 
capacitance. 


from 1 to 30,000 eps, the repetition 
to 30,000 divided by 
of channels in use. 


rate being 1 
the number 

In addition to the signal output, 
a pulse output with either positive 
or negative polarity is available. If 
the internal multivibrator is made 
inoperative, the terminals 
may be used as an external-pulse 


same 


input to actuate the switching cir- 
cuits. This external pulse may be 
regularly produced at low frequen- 
cies or irregularly, as desired. 

In the diagram of Fig. 1, the 


135 





output of multivibrator V, is made 
asymmetrical so the fine frequency 
control may be affected by R, in 
the left-hand grid circuit, which 
lengthens the time constant of dis- 
charge for that grid. The right- 
hand grid circuit, from which the 
output pulse is taken, has a rela- 
tively short time constant of charge 
and discharge and since the tran- 
sient time of switchover in this 
grid is independent of the setting 
of the fine frequency control, there 
is a more consistent pulse shape. 
Switch S, inactivates the multi- 
vibrator. This permits pulsing from 
an external source through C, 
and §S 

In the pulse-forming circuit, 
triode V., is biased positively so an 
additional positive pulse is ineffec- 
tive, but it is responsive to a nega- 
tive pulse. From the plate of V., 
the resultant positive pulse is fed 
through differentiator C.R, to the 
grid of V.» which is biased to cutoff. 
The negative pulse output of V,, is 
available for control of the switch- 
ing circuit, 

Dual-triodes V,, V,, V, and V, are 


INPUTS 


o-c 
1 
ae 





FIG. 1 
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flip-flop or trigger-circuit stages. 
The negative pulse formed in V, is 
fed to the left-hand grid of each of 
these flip-flops in parallel. This 
negative pulse would be without ef- 
fect if the left-hand triodes of the 
flip-flops are nonconducting; but if 
one of them, say flip-flop V,, is con- 
ducting the negative impulse 
would cut it off and the correspond- 
ing right-hand triode would begin 
conduction producing a negative 
pulse on its plate. This pulse, fed 
to the right-hand grid of flip-flop 
V,, would cut off its right-hand 
triode, cause its left-hand triode to 
conduct and thus prepare it for re- 
ception of the next pulse from V,. 
Successive pulses from V, would 
step the left-hand conduction from 
flip-flop V, to V, to V, to V,. 


Ring Operation 
If the last in line is connected 
back to the first making a ring, a 
cyclic rotation of this left-hand con- 
duction is obtained which can be 
used to switch the channels, The 
number of flip-flops in this ring de- 


termines the number of channels in 
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CHANNELS 


Sua 
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SWITCHING 
RATE (COURSE) 


-255v-—+ 


use. Switch S, makes it possible to 
feed flip-flop V, from the output of 
V, or V,, ete., thus controlling the 
number of flip-flops in the ring and 
the number of channels in use. 

When the number of channels is 
three or more, it is necessary to es- 
tablish the condition that only one 
flip-flop shall have left-hand con- 
duction. When the instrument is 
first turned on, for example, more 
than one flip-flop may show left- 
hand conduction and a form of mul- 
tiple wave will travel around the 
ring. The single condition may be 
established, however, by returning 
one of the right-hand grids, for a 
time as long as one cycle of opera 
tion, directly to the common 
cathode return at —255 volts. 

The various conducting cycles 
travel around the ring and stop at 
the flip-flop with the shorted grid, 
leaving that flip-flop the only one 
with left-hand conduction. Switch 
S, performs this function, but since 
shorting the grid stops the switch- 
ing S, has been designed to stop 
the switching on any desired chan- 
ne] at the will of the operator and 


5 


1% 
4 q 
1 fife Py 
Sea 4 jp 
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' 3MEG 


SWITCHING RATE (FINE) 


Electronic switch requires five triode stages for each input channel. Voltages indicated are from regulated supplies 
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Threshold of distortion vs input signal and frequency 


serves as a channel stop switch as 
well as to establish the one-channel- 
at-a-time condition. 

The C,-R,bias for 
the flip-flops maintains a constant 
bias voltage since the number of 
conducting invariable, 
Capacitor C, is necessary to smooth 


combination 


triodes is 


switching transients. 

Sections of V, and V, are direct 
coupled to the plates of correspond- 
ing left-hand triodes of the flip- 
flops. If the flip-flop is not conduct- 
ing the plate voltage is high and 
the corresponding V, or V, triode 
is conducting, but if the flip-flop is 
conducting, the V,; or V, triode is 
cut off and is not conducting. All 
of the V, or V, triodes except one 
are conducting at any one instant. 


Signal Inputs 

Dual-triodes V,, Vy, Vi and Vi 
are the input stages. The first 
triode sections are essentially triode 
amplifiers with gain controls in 
the grid circuits and variable bias 
or positioning controls in the 
cathode circuits. These amplifiers 
direct coupled to the second 
triode which operate as 
cathode followers. Gating is accom- 
plished, in the first channel for 
example, by drawing the plate cur- 
rent of the first triode section of 
V, and the associated triode of V, 
the same plate-load_ re- 
If the V, triode is con- 
the drop through R, 
the grid voltage of the 
cathode follower to a point beyond 
cutoff and the plate voltage of the 
first triode of V, to a point near 
ground potential. Thus 
channel at a time is operative. 

The output of the several cathode 
followers is connected in parallel 
and fed to the grid of V,,, the out- 
put cathode follower. The voltage 
divider in the grid circuit of V,, is 


are 
sections, 


through 
sistor, R,. 
ducting, 


reduces 


one 


only 
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FIG. 4—Simultaneous four-lead elec. 


trocardiograph traces 


adjusted so with positioning con- 
trols R,, R,, R, and R, set at the 
midpoint of their range, the volt- 
age at the cathode of V,, is zero 
with respect to ground. The values 
given accomplished this result 
with the tubes used; other tubes 
may require a different ratio. 


Modifications 

To keep the 
multivibrator ex- 
ternal capacitance effects at the 
synchronizing input connections, 
an isolating triode amplifier capac- 
itance coupling a positive pulse to 
one of the grids of V, at point A 
would be a valuable addition to the 


frequency of the 


independent of 


circuit. 

As it stands, the unit is a high- 
level switching device because of a 
hum pickup of approxi- 
mately 0.001 


on the filament of V,, 


60-cycle 

using d-c 
this hum is 
but not 


volt. $y 
greatly reduced, entirely 
eliminated. Direct-current filament 
power for all amplifier 
would probably increase the utility 
of the instrument for low-level 
switching. Better shielding and 
placement of parts for shorter leads 
would also decrease the hum-pick- 
up problem. 


filaments 


FIG. 3—-Using spare channels as markers 


The amplifier section of the 
switch, consisting of V, to V» and 
V,,, was tested for fidelity by apply- 
ing a sine wave to one of the in- 
puts, with gain wide open, and 
varying the amplitude until the 
output wave showed visible evidence 
of distortion on the oscilloscope. 
This was repeated at spot frequen- 
cies from 10 to 100,000 eps and the 
threshold of distortion, the ampli- 
tude of the input signal at which 
distortion just becomes evident, 
was plotted against frequency as 
shown in Fig. 2. 

The channels may be used for 
measurement. For example, if chan- 
nel 1 is to carry the signal, channel 
2 can be superimposed on the zero- 
signal trace of channel 1 to mark 
the zero line. With the signal ap- 
plied to channel 1, channels 3 and 
4 can be moved to mark the posi- 
tive and negative peaks as shown in 
Fig. 3. Subsequently a calibrated 
voltage applied to channel 1 could 
be adjusted to make channel 1 co- 
incide with the peak marker. A time 
comb could also be applied to chan- 
nel 2. 

To date, the instrument has been 
for measurement of peak 
potentials and for simultaneous ob- 
servation of the four standard 
leads in electrocardiography as 
shown in the photograph and Fig. 4. 

In Fig. 4, channels 1 to 4 are 
positioned top to bottom. Channel 
1 carried the standard first lead 
(right arm against left arm), 
channel 2 the second lead (left arm 
against left ankle), channel 3 the 
third lead (right arm against left 
ankle) and channel 4 the fourth 
lead (chest against left ankle). This 
setup is shown in the photograph 

A word of appreciation is in 
order to Gordon Simkin, technical 
for his work on this 


used 


assistant, 


project. 





Automatic Colorimeter 


UMMARY - Three-phototube measuring head with associated electronic 


equipment give readings of percent saturation on three meters marked red, 


blue and green. Can be used for quality control of color television picture 


tube production 
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FIG. 1--Negative feedback is used to stabilize colorimeter against source brightness 
variations. Meters indicate primary color proportions 
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FIG, 2--Complete schematic diagram illustrates controls used to calibrate instru- 
ment with white light source 
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EVELOPED primarily for check- 
D ing tricolor television tubes 
by production personnel the 
colorimeter to be described im- 
itates the color vision properties of 
the human eye. When the color 
pickup head is aimed at a luminous 
surface, its color content is an- 
alyzed and three meter indications 
are obtained within a second or so 
provided the surface brightness is 
sufficient. 

Selectively energized through 
red, green and blue filters, the 
meter indications are a_ direct 
measure of the primary color pro- 
portions and numerically define the 
hue and saturation of the luminous 
source, Color comparison accuracy 
is good as time lapse between suc- 
cessive measurements can be only 
a few seconds. Source brightness 
within limits has a negligible ef- 
fect on the indicated color propor- 
tions. 

The pickup head is housed in an 
aluminum shell 6 inches long and 
2 4 inches in diameter. The circular 
red, green and blue color transmit- 
ting filters are arranged in an 
equilateral triangle. The filters are 
of gelatin film cemented between 
22-mm glass disks. They are fitted 
into blackened, undercut rims cut 
on end-capped aluminum shells en- 
closing three multiplier phototubes. 

The K1211 miniature phototubes 
are six-stage dynode multiplier 
types having end-on cathodes of 4- 
inch diameter and 8-11 photometric 
response. Cathode sensitivity is 
rated at 50 ya per lumen average 
response to a 2,870 K incandescent 
lamp. The amplified anode current 
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Checks 


By EMIL SANFORD 


Tube Engineering Department 
illen B. Du Mont Laboratories, Ine 
Ciifton, New Jersey 


is an exponential function of the 
applied dynode voltages. 

Since multiplier phototubes, with 
their built-in electrostatically fo- 
cusing dynodes, are operationally 
disturbed by magnetic fields, the 
pickup head has a layer of Mumetal 
wrapped around the aluminum en- 
the phototubes. 


closures of 


Operation 


The operation of the instrument 
is explained by the block diagram, 
Fig. 1. Light striking the 
thodes of the multiplier phototubes, 
through the respective color filters, 
causes current flow in each anode 
The resultant volt- 
measure of the color 
composition of the light source and 


ca- 


load resistor. 


ages are a 
its brightness. 

However a high-gain regulating 
amplifier and a fixed-voltage dynode 
power supply control the operating 
voltage applied to the parallel-con- 
phototube The 
phototubes are gain controlled by 
a common signal. This signal is de- 
from the 


nected dynodes. 


veloped light-source in- 


Internal construction of pickup head 
showing filters, phototubes and circuitry 
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olor Tubes 


Color measurements cre made by placing pickup head of colorimeter on face of 
operating tricolor tube and noting three meter readings 


tensity and automatically  sup- 
presses the brightness variations. 
The instrument thus responds only 
to the color the 
light source. 


composition of 


The phototube anode voltages are 
transferred to the indicating meters 
through cathode-follower meter am- 
plifiers. From each point a samp- 
ling current is developed in R,, R., 
R, whose sum is balanced against 
the adjustable current through R, 
of opposite polarity. The voltage 
at the junction of these four re- 
sistors is the input signal to the 
regulating amplifier. The amplifier 
has a reversed-polarity output to 
the dynode divider 
forms a feedback loop. 

The meter voltage sum is thus 
constrained to a fixed value which 
is adjusted to exactly the full-scale 
value of one meter by the level-set 
control. Since the meters and 
phototubes are linear, each meter 
deflects to the relative excitation of 
its respective photocathode regard- 


voltage and 


negative 


less of the common light intensity. 
The light level must be greater 
than a minimum threshold value or 
the full-scale sum cannot be main- 
tained. 
Whenever the level 


input light 


to the pickup head is insufficient to 
develop the total meter voltages to 
a level needed to equalize through 
R,, R, R,, the reference current in 
R,, the amplifier stays saturated. 
The applied dynode voltages are 
maximum and the phototubes op 
erate at maximum 
the 
that would develop too much signal 


gain. An in- 
crease of source brightness 
output is counteracted by the am- 
plified difference voltage. The sta- 
bilizing ability when one or all 
phototubes are variably illumin- 
ated above the threshold value is: 
AE, AE ,/A,. 300/3,000 1/10 
v, where AE,, indicating meter 
variation for 
AE, dynode voltage 
with regulation against 
» 300 volts and 
3,000, 
The meters contain 50-ya move 
ments and with 220,000-ohm series 
resistors have a full-scale reading 
of 11 volts. Therefore, AW,,/EF,, 
1/110 unit of full-scale 
This is distributed among the 
three meter readings according to 
the chromaticity of the luminous 
source, 


voltage brightness 
changes, 
swing 

brightness changes 
A, effective loop gain 


error. 


Raising F,, would decrease 
the error the threshold 
but observed in 


and raise 


caution is to be 
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operating too closely to the knee of 
the phototube anode characteristic. 


Circuit Details 


The schematic diagram is shown 
in Fig. 2. The grid-cathode ele- 
ments at the input of regulating 
d-c amplifier V,-V,, develop a con- 
tact potential that cannot be dis- 
tinguished from the control signal, 
A variation of 0.1 volt will cause 
a full-scale meter error of 3 per- 
cent. The 100-percent level-set con- 
trol (labeled FULL-SCALE in Fig. 2) 
compensates for this effect. 

The phototube anode load re- 
sistors adjustable in the 
green and blue channels for setting 
vain relative to the red channel. 
Each anode load resistor returns 
through the meter zero-set controls. 
The three leakage compensating 
controls effectively complete the 
zeroing circuits. The leakage con- 
trols permit application of a can- 
celing potential that maintains zero 
meter readings in the absence of 
light input to the photocathode 
despite dynode voltage variations. 


Feedback Loop 


The indicating meters are cath- 
ode-coupled to balance dual triodes 
V,, V, and V,. The green and blue 
meter series resistors are full scale 
adjusted to equal the full-scale red 
meter reading. The three 500,000- 
ohm summing resistors are tapped 
from each meter drive point to in- 
clude the indicators in the feedback 
loop. 

Even though the three K1211’s, 
V,, V. and V, are paralleled, a dif- 


are 


s 
y 
So 


BRIGHTNESS IN FOOTLAMBERT 
RELATIVE SPECTRAL SENSITIVITY 





200 300 400 500 700 (p00 


MULTIPLIER PHOTOTUBE VOLTAGE 
(A) 


ed 


ferential gain control condition is 
encountered. In practice, this would 
be interpreted as a color variation 
when only the incident brightness 
changed. At least two-point com- 
pensation is possible by the adjust- 
ment of the three tracking controls. 
These fix the voltage on the last 
dynode in each phototube. 

Therefore, as the parallel con- 
nected forward dynodes approach 
the voltage levels of the last 
dynodes, the phototube with the 
highest fixed dynode voltage has 
the most gain reduction. The track- 
ing adjustments are usually made 
to bracket the normal range of op- 
erating brightness levels, A white 
cathode-ray tube ‘(P4 screen) with 
variable grid drive for changing 
brightness permits a simple check- 
ing procedure, 

The dynode power supply V,, and 
V,, uses a relaxation oscillator to 
generate, in a _ stepup isolation 
transformer, a voltage which is 
then rectified and filtered. The 
6AU4 is used for its heater to cath- 
ode insulation. Since the oscillator 
plate voltage is obtained from the 
stabilized +150-volt supplies in the 
chassis, it is free from line-voltage 
fluctuation. It is limited to 700 
volts to keep leakages in the multi- 
plier phototubes at low levels. 


Calibration 


The zero-settings of the color in- 
dicating meters are made when the 
pickup head is placed face down on 
any nonluminous surface, The ef- 
fective dynode voltages are at a 
maximum and the regulating feed- 


500 600 
WAVELENGTH IN MILLIMICRONS 
(B) 


FIG. 3-—Regulation of colorimeter shown by straight line above 5 foot-lamberts (A) 
and spectral response of K1211 phototube (B) 
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back loop is broken during this in- 
terval. An unstable dynode supply 
can be the cause of zero shifts at 
this time which result in color 
reading errors. 

The initial adjustments of this 
colorimeter were made with a white 
television picture tube. The final 
white color calibration can be made 
and maintained with a reference 
white working standard such as an 
incandescent lamp combined with 
a daylight glass filter. A ert was 
selected having a close match to 
illuminant C as measured on a 
Barnes XYZ _ colorimeter. For 
brightness data the Weston 931 
foot-lambert meter was used. This 
meter has a circular opening only 
slightly smaller than the pickup 
head. The adjustments require the 
use of a calibrating plug. This is 
a shallow piston-and-rod unit that 
closely fits the open end of the 
pickup head and inserts to the bot- 
tom. A circular cutout permits, by 
rotation, the exposure of any one 
of the three filter-photocathode 
areas, 

The picture tube is operated with 
a square raster and 100 foot-lam- 
berts of luminous intensity. The 
pickup head is centered on the 
raster and the calibrating plug is 
sequentially positioned to expose 
the red, green and blue filters. For 
each position the 100-percent level- 
set, green full scale and blue full 
adjustments are made. In 
addition, the respective leakage ad- 
justments are completed with an 
opaque sheet placed on the opening 
of the pickup head. The results 
should be full-scale on one and zero 
readings on two meters in turn. 


scale 


Color Balance 


The color balance controls are set 
to fix the relative meter readings 
to the white color standard. For 
illuminant C, R 29, G 33 and 
B 38 as the comparative offset 
to equal energy excitation, which 
is defined by R G B 

The three tracking controls are 
successively adjusted to maintain 


29°) 
vont. 


steady meter readings as the ref- 
erence picture tube brightness is 
varied between 10 and 100 foot- 
lamberts. By reducing the bright- 
ness level to the point where 
the meter reading sum suddenly 
slumps, a check is made for the 
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threshold value of response. 

The colorimeter’s amplitude-reg- 
ulating circuit attempts to main- 
tain a constant value of meter read- 
ings. This is illustrated by the 
straight line to 5 foot-lamberts on 
the log-log plot of dynode feedback 
voltage versus source brightness, 
Fig. 3A. The color threshold is 
1.5 foot-lamberts, which is low 
enough for ambient lighting to 
contaminate color indications. Be- 
low this level the meter indications 
are about proportional to the 
brightness and do not contain 
usable color information. 

Theoretically the instrument 
could read color for all increasing 
brightness levels. But a limit is im- 
posed by the K1211 photocathode at 
10 microamperes peak emission. 
This is about the point’ where the 
current ceases to be a linear func- 
tion of the incident light. 

From the spectral sensitivity of 
the cathode, in Fig. 3B, the blue 
filtered phototube has the largest 
probability of limiting. A _ light 
source emitting energy equally 
throughout the spectrum would 
reach this limit with a brightness 
of about 1,000 foot-lamberts. 


Filters 

The photometric filters used are 
red one red cellophane sample 
and one Wratten No. 86, green 
two Wratten No, 102 and 
one Wratten No. 48. 

A Wratten No. 25 is also usable 
for the red filter even though its 
sharp cutoff for orange and yellow 


blue 


is not precisely suitable. 

These filters provide high trans- 
mittance with the 
sired spectral response when com- 


coincident de- 
bined with the spectral sensitivity 
of the K1211 The re- 
sultant spectral discrimination of 


phototube, 


this colorimeter is shown by Fig. 4. 
The curves are established largely 
by the spectral characteristics of 
the phototubes, the availability of 
filter material, and the desire for 
high optical efficiency. The 
under the red response curve repre- 
sents about 5 percent of the K1211 
unfiltered sensitivity to equal ra- 
diant energy. 

The curves are based upon ICI 
mixture data for real spectral pri- 
maries and the condition for equal 
radiant energy response. They pro- 


area 
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WAVELENGTH IN MILLIMICRONS 


FIG. 4—Response of red, blue and 
green phototubes when balanced for 
equal meter readings and with an 
equal-energy spectral source 


FIG. 5—Colorimeter indications record- 
ed in R-B-G diagram for single-screen 
primary color phosphors (crosses) and 
same phosphors on a tricolor shadow- 
mask tube (line-connected dots) 


meter indications that read 
the percentage of red, green and 
blue colors in the luminous sample. 
These are directly transferable to 
an R-G-B diagram as shown in 
Fig. 5. Equal curve areas result in 
indications 


vide 


equal for an equal 
energy spectrum. The approximate 
spectral wavelengths are indicated 
around the edge of the triangle. 

The colorimeter responds to lu- 
minous excitation so that R + G 
+ B 100 percent where R, G and 
B each may be between 0 and 100 
White indicated 
by similar percentages on each 
Equal energy white, the 
center of the triangle, is defined as 
color of zero saturation. The edges 
of the define colors of 
maximum saturation with the corn- 
ers identifying the pure primary 
These indicated, re- 
spectively, by two meters summing 
to 100 percent, one meter at zero, 
and by one meter totaling 100 per- 
cent, two meters at zero. The blue 
indicating meter is operationally 
unnecessary. It is retained for its 
convenience in operation and the 
monitoring of the 100-percent level. 


percent. color is 


meter. 


triangle 


colors. are 


The spectral acceptance of a 
similar instrument may be modified 
to the ICI distribution coefficients 
that permit color interpretation in 
the familiar XYZ form, This com- 
presses the color information into 
a fraction of the R-G-B scale 
lengths. The reading accuracy is 
reduced for only real colors are 
available in any case. However, 
the double peaked 2 tristimulus 
function can be simulated by tying 
a resistor from the Z blue meter 
drive point to the X red phototube 
anode load resistor, This is effec- 
tively a unilateral signal so that 
no red peak is introduced into the 
z function. 

The primary target of this col- 
orimeter is a cathode-ray tube. The 
usual display is a tv raster of large 
area and medium brightness gen- 
erated by a small moving spot of 
high intrinsic brightness. To the 
pickup head, this is an intermit- 
tent light with a low duty cycle. 
The resultant peak phototube cur- 
rents greatly exceed the average 
currents to which the indicating 
meters respond, The short 
sistence of most phosphors 
little to modify the peak to average 
brightness. 


CRT Indicator 


per- 


does 


It is possible to use a cathode-ray 


the color indicator. The 
deflection plates are cross-connected 
to develop radial 
separation for primary color excita- 
tion. is in polar co- 
ardinate form on a circular grid 
with the radial and angular spot 
displacement identifying the quan- 
tities saturation and chromaticity, 
respectively. 

In Fig. 5 
hue 


tube as 


120-degree scan 


The display 


the crosses record the 
and saturation of color tube 
phosphors as measured on single 
screen experimental cathode-ray 
tubes. The same phosphors, applied 
to a typical 19TP22 tricolor tube, 
have the measured hue and satura- 
tion as shown by the line-connected 
dots. Some tolerable desaturation 
of the display colors must be estab- 
lished. To fix these limits realisti- 
cally, a measuring instrument of 
this kind is needed if every manu- 
factured tube is to be checked. 
The author acknowledges the 
work of Frank Kliminski in the 
construction of this instrument. 
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Indicating unit has provision for calibrating meter for three separate sensing units. 
Relay built into meter sets off alarm at preset ice-load level 


By E. G. THURSTON* 


Supervtsor, Acoustics Sceotion, 
Physics Dept. 
Research Foundation 
Chteago, Ill 


Armour 


ee determination of ice 
accretion on lighter-than-air 
craft is especially acute as the ice 
cannot be removed by any practical, 
self-contained means. The quantity 
of heat required to melt even a thin 
ice coating by heating and cir- 
culating the helium would be astro- 
nomical, 

The system described here is de- 
signed to measure quantitatively 
the actual deposited mass per unit 
area as a primary variable. This 
is done by causing the accumulated 
ice mass to change the equivalent 
mass of a vibrating system and thus 
to alter its frequency of vibration. 
The change in the system resonant 
frequency is measured and a quanti 
tative the amount of 
deposited mass per unit area is thus 
obtained, 

The system consists of 
basic parts: the 
brating elements, the oscillator cir- 


measure of 


three 
piezoelectric vi- 
cuits whose frequencies are con- 
trolled by the piezoelectric elements 
and a frequency detector and indi- 
cating circuit. 

This piezoelectric unit consists of 
two elements. One is cemented to 
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Piezoelectric sensing unit shown in cross- 
section in Fig. | 


Ice Detector for 


the inside surface of the fabric 
which covers the top of the con- 
tainer of the unit so that the forma- 
tion of ice actually adds to its equiv- 
alent The other element is 
not in contact with the surface and 
is not affected by the formation of 
This latter element acts as a 
frequency control against 
which the frequency of the sensing 
element can be compared. 


maes, 


ice, 


unit 


Crystal Stacks 


Figure 1 shows the construction 
used in the final model. The sensing 
element consists of four parts. The 
first is a tapered beryllium disk 
driven by an adp crystal stack. 
This driving stack is separated 
from the beryllium plate by a 
small quartz plate. Another quartz 
plate is affixed to the opposite end 
of the stack and to this is cemented 
a terminating equivalent quarter- 
wave aluminum bar. 

The adp stack is made of four 
crystal slabs each 14 in. by 4 in. by 
4 in, giving a total stack 14 in. by 4 
in. by 4 in. The adp was chosen 
because it combines a good coupling 


factor with frequency stability. 


of the two quartz ele- 
ments on each end of the stack 
provides two desirable effects. 
First, they dielectrically insulate 
the adp from the beryllium disk 
and terminating aluminum bar. 
Second, by splitting the quartz 
plate, the compliance in a plane 
perpendicular to the direction of 
motion of the crystal stack is in- 
creased, This reduces the tendency 
to clamp the end of the bar which 
would reduce the effective coupling 
coefficient thus the 
system sensitivity. 

The vibrating element which is 
used as a reference is identical to 
the sensing element except for the 
beryllium plate which is replaced by 
a small piece of lead with a roughly 
equivalent mass. This element is 
then mounted in a similar fashion 
to that used for the sensing element 
but no portion of it is in contact 
with the cover on which the ice 
forms. The frequency difference be- 
tween the sensing element and the 
reference element is therefore a 
measure of the deposition of ice on 


The use 


and reduce 


*Work done while with Clevite-Brush De- 
velopment Co 


December, 1955 — ELECTRONICS 








SENSIN 

a - FORE 
SENSING 
UNIT 


MIOSHIP 
SENSING 
UNIT 


AF TERBOOY 
SENSING UNIT 


INDICATOR 


FIG. 1—Cross-section of piezoelectric stacks. Locations of indicator and sensing units on blimp. On preliminary test flights remote- 
Lead on top of reference stack approximates control tv and motion-picture cameras were mounted on top of gas bag to monitor 
mass of sensing disk ice formation as a check on detector accuracy 


Lighter-IThan-Air Craft 


UMMARY Piezoelectric Meacham-bridge oscillator system determines 
ice accretion on surface of blimps. System also has applications in remote 
monitoring of ice formation on radomes and in automatic measurement of 


deposited coatings such as oil, grease or water 


the former. Cold chamber measure- 
ments have shown that such a sys- 
tem effectively eliminates second 
order variables such as temperature 
and pressure. 

A photograph shows the sensing 
and comparator elements as con- 
structed in the first model. 


Oscillator Circuits 

The schematic diagram of the 
oscillator circuits is shown in Fig. 
2. This circuit consists essentially 
of a Meacham-bridge oscillator 
wherein the nonlinear bridge ele- 
ment which is usually an electric 
light bulb has been replaced by a 
vacuum-tube age circuit. The most 
severe problem that was encoun- 
tered in the development of this cir- 
cuit was that of obtaining satis- 
factory operation under conditions 


of low Q in the vibrating crystal FIG, 2—-Duplicate Meacham bridge circuits are used for sensing and reference. 
system and over a large range of Triode in one leg of bridge functions as automatic gain control 
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FIG, 3 


SENSING UNIT 
CALIBRATION 


Indicating unit is connected to either of three sensing units by switch 5). 


Separate meter calibration is provided for each sensing unit 


equivalent resistances, These two 
effects are, of course, intimately 
related and require the same cir- 
cuit modifications for their 
commodation, 

In the normal Meacham-bridge 
circuit, the equivalent resistive im- 
pedance of the crystal element, 
when operating at its resonant fre- 
quency, is low, and therefore low- 
impedance elements can be used in 
the other arms of the bridge. In 
this application, however, the equiv- 
alent resistive impedance of the 
crystal was high and varied over a 
considerable range between un- 
fully ice-loaded condi- 


ac- 


loaded and 
tions, 

The equivalent resistive  im- 
pedance of the crystal without any 
ice load is approximately 20,000 
ohms, and this value increases to 
between 80,000 to 90,000 ohms with 
full ice loading of 0.050 in. 

Operation at spurious resonant 
frequencies of the vibratory sys- 
tem was avoided by the use of tuned 
circuits having a bandwidth wide 
enough to accommodate the range 
of frequencies occurring between 
unloaded and fully loaded conditions 
and yet narrow enough to exclude 
operation at any other 
resonance, 


system 


The oscillator circuit consists of 


a 6AG5 vacuum tube with tuned 
grid and plate and grid excitation 
fed back through the frequency- 
controlling bridge circuit which em- 
bodies the vibrating crystal as one 
arm, 

A portion of the output of the 
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6AG5 is rectified through a 1N34 
diode and then applied to the con- 
trol grid of one half of a 12AU7 
which is inserted as a level control 
in the Meacham bridge. 

The output is also fed to the grid 
of the other half of the 12AU7 
which acts as a cathode follower 
providing a low output impedance 
to the long length of cable running 
over the surface of the airship from 
the sensing units on top to the indi- 
cating unit in the gondola. An iden- 
tical oscillator circuit is provided 
for the reference crystal. 

Although this circuit is basically 
simple and straightforward in de- 
sign, extreme care had to be taken 
in the determination of the proper 
circuit values so that successful 
operation could be achieved with 
the low Q in the crystal vibrator. 
These modifications to the usual 
Meacham circuit should have other 
applications where similar prob- 
lems are encountered, 


Detection and Indicator Circuit 


The sensing system produces two 
outputs, one from each cathode fol- 
lower. It is necessary, therefore, 
to provide a circuit which will de- 
tect the frequency differences and 
display the resulting output in a 
manner which can be correlated 
with the amount of deposited ice. 

The operation of this part of the 
system can be seen by reference to 
Fig. 3. The signals from the two 
cathode followers are fed into a 
6BE6 multiple-grid mixer. The out- 
put of the mixer tube is passed 


through one stage of amplification 
provided by a 6AU6. The associated 
circuits of this tube are designed to 
pass only the difference frequency, 
as are subsequent stages. The signal 
is passed to another 6AU6 which 
provides additional amplification 
and effects a partial transition from 
sine-wave operation to square-wave 
operation, The 6AQ5 stage com- 
pletes the transition to square-wave 
operation. 

The final stage uses a 6AL5 as a 
counter-type discriminator. The 
output of this stage is fed to a 
microammeter having a sensitive 
relay which can be adjusted to flash 
a warning signal for any prede- 
termined accumulation of ice up to 
0.25 lb per sq ft. 


Performance Characteristics 


Operation from no ice loading to 
an ice loading of 0.25 lbs per sq ft 
has been achieved. The indicating 
meter has been calibrated to read 
directly in lbs per sq ft of deposited 
ice and experiments to date have 
shown that this calibration holds 
equally well for water films. 

To date it has been possible to 
achieve reproducible indications of 
deposited ice within: the basic ac- 
curacy originally desired (minimum 
measurable and reproducible incre- 
ments of 0.010 in. of ice). The sys- 
tem is now undergoing flight tests 
at the Naval Air Development Sta- 
tion, South Weymouth, Massachu- 
setts. 

Further development will permit 
considerable extension of the 
dynamic range of the instrument 
and provide a safety device appli- 
sable to heavier-than-air as well as 
lighter-than-air craft. 

Applications other than those in- 
volving use with aircraft include 
the remote detection and control of 
ice formation on radomes or other 
structures, recording of ice or frost 
for meteorlogical purposes and the 
automatic measurement and record- 
ing of any deposited coating, such 
as oil, grease, soft mud or water, 
which has reasonable adherence and 
which does not introduce damping 
beyond the present operating range 
of the instrument. 

The work described in this article 
was sponsored by the Office of Naval 
Research under contract No. Nonr- 
1494 (00). 
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FIG. 1 
20,000 cps, + 0.7 db when loading and + 


Complete gain set has frequency response of 20 to 
1.5 db when bridging 


—_"s 
ATT OUTPUT 


0 


Gain set is housed in luggage case with breakdown hinges for 
removing cover, Case provides room for leads and accessories 


Transmission Gain Set 


UMMARY 


stations’ audio facilities. Unit has total maximum 


steps of 5, 1 and 0.1 db. Minimum insertion loss 


range of 20 to 20.000 cycles per second 


S AN AID to meeting increased 
need for better and faster 


measurement and servicing tech- 
niques for a-m and f-m broadcast 
stations, an audio-transmission gain 
set has been constructed. 

the 


schematic 


The equipment is shown in 


photograph and in the 
diagram, Fig. 1. It 


heavy-duty luggage case that has 


is housed in a 
extra space for packing accessory 
cables and patch cords. 
Circuit 
The 


a precision 


instrument is 
balanced H- 
type attenuator having zero inser- 


heart of the 
variable 


tion loss and a maximum selective 
The individual 
elements, cascaded to form the at- 
tenuator, three 600-ohm, 0.5- 
precent accuracy controls. These 
controls have, from left to right 
in Fig. 1, ten steps of 5 db per step, 
ten steps of 1 db per step and ten 
steps of 0.1 db per step. 

The attenuator is capable of 


loss of 61 decibels. 


are 
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By GERALD R. CHINSKI 


Technical Director 
Radio Station KXYZ 
Houston, Texas 


handling a maximum power level of 
and the 
+30 dbm. 


about +55 dbm overall 


power level is There is 
no frequency discrimination in the 
attenuator, even at maximum loss, 
out to 80 ke. The 
tenuator is made directly available 
through break-in jacks. 

Overall input and output is pro- 
vided by both jacks and instrument 
binding posts. Switching provision 
is made for input and output im- 
pendance matching at 600 and 250 
ohms. A third position on the in- 
put selector key makes the input 
bridging at 9,500 ohms. This pro- 
duces a fixed 30-db loss when fed 
from a loaded 600-ohm source. 

In the bridging position power- 
loading resistors of values shown 
can be switched across the input 
terminals. This provides a handy 


balanced at- 


Precision attenuator aids testing of a-m and f-m broadcast 
attenuation of 63.5 db in 


is 2.5 db over frequency 


arrangement for measuring ampli- 
while being driven at high 
The impedance 
key the 
gain set unit in 600 ohms when in 


fiers 


output. output 


selector also terminates 


the up position. 
The end matching coils are ex 


cellent at low level and have no 


higher 
order of +30 


tendency to saturate at 
the dbm. 
They are well and have 
90-db magnetic shielding. Windings 
are arranged to 
ternally induced electromagnetic 
fields and are provided with elec 
trostatic shields 
and secondary. 
tesistors R, and R 
attenuator 


levels of 
balanced 
out 


cancel ex- 


between primary 
build out the 
that 
transformed impedance, at the in- 


loading, so the 
put and output terminals, is close 
to the 
purely resistive. 


value selected and almost 

The gain set is equipped with a 
standard vu meter, having a 1 mw 
in 600 ohms reference and a mul- 


tiplier range of 24 db. 





By IRWIN D. OLIN 


Vaval Research Laboratory 
Washington, D. ¢ 


The conventional 
tapered transducer 
at left and the new 
stepped transducer, 
center, showing re- 
duced size. Trans- 
former dielectric in- 
sert is at right 


ny 
o 


EFFECTIVE DIELECTRIC CONSTANT € 
o 


Fe 


° 


0.5 
HOLE DIAMETER IN INCHES 


bore 
i/d, in 


FIG. 1—Dielectric constant vs 
for a Teflon tube, 15/16 in. 
a circular waveguide 


Dielectric Transformers 


(@ UMMARY 


Dielectric sections provide reflectionless match between 


differing waveguide impedance levels and maintain match over a broad fre- 


quency range. 


Dielectric version of conventional 


rectangular -to- circular 


waveguide transducer is 80 percent shorter and has improved performance 


PROBLEMS encountered 


ANY 
M in microwave 
require impedance transformers to 
optimize system performance. This 
paper describes the application of 
dielectrics to dominant-mode cir- 
cular-waveguide transformers. Two 
designs are presented both operat- 
ing within the X-band from 8,500- 
9,600 me and using 15/16 in. i-d 
circular waveguide. 

The first design is a rectangular- 
to-cireular 


transmission 


waveguide transducer, 
transformer’ which, 
in a circular wave- 
the rectangular 
guide to join it directly. 

The second design is a pressure 
seal for circular waveguide. Seals 
of this type may be used to provide 
weather-proof protection of a wave- 
guiding system or enable a section 
of guide to operate under pressure. 

These designs use a transformer 
composed of dielectric sections to 
provide a reflectionless match 


a dielectric 
when inserted 


guide, permits 


be- 
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levels 


over a 


tween differing impedance 
match 
broad frequency band. 

The configuration of the match- 
transformer is arbitrary. It 
could be a _ section of smoothly 
dielectric or it could be 
composed of dielectric steps. The 
problem of converting from 
impedance level to another is ap- 
proached through the use of inter- 
mediate dielectric sections of vary- 
ing impedance levels. 

The change in the amount of re- 
flection introduced as a wave travels 
from one section to another de- 
scribes this variation. This may be 
termed the reflection taper. The 
number of these sections is ar- 
bitrary, being finite for a stepped 
section (each section made one- 
quarter guide wavelength long at 
the design frequency) and tending 
toward infinity in the case of the 
smooth taper. 

The solution which results in the 


and maintain this 


ing 
tapered 


one 


most compact design is the stepped 
matching transformer. The number 
of steps employed and the reflection 
taper govern the bandwidth over 
which the match between the two 
impedance levels is maintained. 


Binomial Taper 


Assume n steps will be used (n-l 
quarter-wavelength sections) in go- 
ing from one impedance level to 
another. The reflection taper de- 
pends upon the reflection coefficient 
of each step in relation to an adja- 
cent step. The reflection taper is 
gives by 1, be Ba» i. Be 

One of the most satisfactory 
tapers which provides a broadband 
design is the binomial taper. The 
reflection taper corresponds with 
the coefficients in the binomial ex- 
pansion. Thus for a three-step de- 
sign (n=3) the reflection taper 
would be given by 1, k,, k, = 1, 2, 1. 

Several 15/16-inch Teflon 


tubes about 5 inches long were 


o-d 
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TAPERED TRANSITION 


INPUT VSWR 


. 
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} 
r 
4 
| 
| 


+ 


DIELECTRIC STEP TRANSITION 


8.9 


FIG. 2—-Stepped transformer for the rectangular-to-circular wave- 
guide transducer (A) and performance characteristics of new 
stepped transducer and conventional tapered transducer (B) 


9 


8 


8 


INPUT VSWR 


FIG. 3-—Teflon pressure seal design for circular waveguide (A) 
and performance characteristic of the pressure seal (B) which 
provides weather-proof protection 


for X-Band Waveguide 


with varying inside diam- 
eters and a small longitudinal slot 
milled into the surface. The tubes 
were successively placed in a pre- 
cision circular slotted line and the 
guide wavelength measured. 

Using these figures and assuming 
only dominant mode transmission, 
a value of effective dielectric con- 
stant was computed for each tube. 
This value represents the dielectric 
constant of a material completely 
filling the guide and resulting in 
the same guide wavelength. 

For a given tube several values 
were determined, one for each fre- 
quency at which 
were taken. These 
no appreciable variance, within the 
limit of experimental error. A 
curve of the dielectric 
constant versus the bore diameter 
of the tube was obtained, 
shown in Fig. 1. This curve gives 
all the information necessary to 
design ‘Teflon dielectric matching 
sections in this size circular guide. 

The circularly 
symmetrical, composed of 

Hence it satisfies 
exciting the TE,, 
mode at any angle in the circular 
waveguide from the TE, mode in 
the rectangular waveguide. 

The problem reduces to provid- 


bored 


measurements 
values showed 


effective 


thus 


transformer is 
being 
dielectric tubes. 


conditions for 
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ing an impedance match between 
the two waveguide sections. Since 
two different cross-sectional ge- 
ometries are involved, the definition 
of waveguide characteristic im- 
pedance becomes ambiguous. How- 
ever, by constructing transformers 
designed according to the different 
definitions, it was found that the 
definition power-voltage 
considerations gave the best results. 


based on 


Stepped Design 


A binomial stepped design was 
employed using three impedance 
steps between the impedance level 
of the two guides. All the calcula- 
tions were referred to 9,100 me. 
Due to the step-like nature of the 
design, a discontinuity susceptance 
is effectively placed at each abrupt 
change in dimension. If this change 
is smal], compared to the waveguide 
dimensions, the overall perform- 
ance will not be greatly different 
from that predicted. 

In this design the following ad- 
justments were made: the trans- 
former was positioned 0.065 inch 
away from the circular-rectangular 
junction; the low-impedance section 
was lengthened; and its impedance 
slightly increased. 

Note that since the junction is 
the place at which the change in 


cross section takes place, the coup- 
ling flanges used here contributed 
to the performance of the overall 
transducer. The rectangular wave 
guide was equipped with a UG 
40A/U choke flange and the cir- 
cular waveguide with a flat flange. 
The completed design is shown 
in Fig. 2A and its performance 
illustrated in Fig. 2B. The 
figure shows the performance of a 
typical tapered transducer designed 
to perform the same function. 
The pressure-seal design is com- 
posed of a section of waveguide 
completely filled with a dielectric 
and some for providing a 
match to the adjacent 
unfilled waveguide. In this type of 
design, or in any design where only 


same 


means 
broadband 


one waveguide cross section is in 
volved, any choice of characteristic 
impedance definition will result in 
the same dimensions for the match- 
ing section. The design chosen for 
the matching section was a single 
binomial step. After slight modi- 
fication the performance shown in 
Fig. 3B resulted. The dimensions 
for the design are shown in Fig. 
8A. 

The author wishes to acknowl- 
edge the contributions of P. J. 
Allen and R. D. Tompkins in the 
work described. 





Precision 


To make delay measurement, delay trigger 2 is fed to external sync input of crt. 


Initiating trigger goes through target simulator (left) to crt vertical input. 


One. 


microsecond markers are fed directly to crt vertical input 


PPLICATION of digital-computer 
techniques to time-interval 
generation and measurement can 
provide a highly accurate generated 
delay and exact time discrimination. 
The precision digital delay gen- 
erator to be described gives as its 
output a reference pulse followed by 
pulses precisely delayed in time 
with respect to the reference pulse. 
It can supply these pulses under 
one-shot or variable frequency 
steady-state conditions. Its ac- 
curacy is determined by the fre- 
quency stability of a 1l-me crystal- 
controlled master oscillator, which 
is thermostatically controlled and 
accurate to one part in one million. 
Performance characteristics 
given in Table I. 

Figure 1 illustrates the output 
pulses available under steady-state 
conditions. In this mode, both t, 
and ¢t, are independently controlled 
by their respective input dial set- 
tings. Figure 1B gives the output 
pulses available under one-shot con- 
ditions. 


are 


The ability to supply pulses ac- 
curately as shown in 
Fig. 1, makes the digital delay gen- 
erator useful in radar and sonar 
range calibration and target simul- 
tation. In this application, the 
intiating trigger is used as the sys- 
tem trigger and delay trigger 1 at 
preset delay settings is injected as 
the simulated target. The process 
of calibration involves adjusting 
the range-measuring circuitry of 
the system to agree with the known 
target delay. 

The technique 


positioned, 


used in delay 
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measurement is to compare the de- 
layed signal with signals of known 
delay generated by the delay gen- 
erator, making a vernier measure- 
ment or interpolation with a syn- 
chroscope. The equipment setup is 
shown in the photograph. 


Logic of System 


The block diagram (Fig. 2), 
shows the l-me crystal-controlled 
oscillator followed by two cascaded 
divide-by-ten counters to provide 
three separate ranges of operation. 
Range 1 utilizes the 1-mec crystal 
output directly, range 2 uses the 
100-ke output from the first divider 
circuit. Range 3 uses the 10-ke out- 
put of the divider. The unit pro- 
vides an external input jack which 
will accept other standard fre- 
quency inputs. 

The crystal-controlled master 
pulses of ranges 1, 2 or 3 are fed to 
binary counter. The 
count provides the time- 
measurement information which is 
used in the selection of a specfic in- 
put pulse. This is accomplished by 
diode gating circuits which are con- 
nected to the outputs of the binary 
counters through a manually con- 
trollable decimal-to-binary encoder. 
The arrangement makes it possible 
to set manually any count up to the 
maximum capacity of the binary 
counter 2” where n represents the 
number of counter stages—and ex- 
tract an output pulse, delay trigger 
1, at that particular count for each 
cycle of the count chain. Any num- 
ber of encoder-gate combinations 
can be used with a single count 


a 10-stage 
stored 


By WILLIAM PERZLEY 


Kaiser Metal Products, Inc. 
Bristol, Pennsylvania 


chain depending upon the number 
of controllable delay periods de- 
sired. 

The unit has two selection gates. 
The first gate output provides a 
vulse, delay trigger 1, delayed with 
respect to the start of the cycle, 
while the second selection gate de- 
termines the period for cyclic 
operation. This arrangement allows 
maximum flexibility for a count 
chain of fixed length. The settings 
of both the first and second encoder- 
gating systems can be_ varied 
throughout the full count range if 
the second selection gate is set equal 


Chassis of precision digital delay gen- 
erator illustrating modular design 


INITIATING TRIGGER PULSE 


PER q LIC OPERATION 


DELAY TRIGGER 1 
(A) 


ees ie ae 


INITIATING TRIGGER PULSE 


¢ - 


DELAY TRIGGER 1 


to » 
DELAY TRIGGER 2 
(8) 


FIG. 1—Pulse outputs for cyclic opera- 
tion (A) and one-shot operation (B) 


December, 1955 — ELECTRONICS 





Digital Delay Generator 


UMMARY 


lation are made available by instrument using |-me crystal 


Pulses for calibrating radar equipment and for target simu- 


oscillator and 


flip-flop frequency dividers. Precision of pulse timing is independent of flip- 


flop transition time 


to or greater than the first. 
The accuracy of the generated de- 
not dependent on flip-flop 
transition time or length of flip-flop 
counter chain consequently 
improvement over 
digital and analog 
methods of generating precise time 
intervals. The from the 
crystal continuously sample the se- 
lection gates as well as pulse the 
There sufficient 
inertia in the count chain so that 
the Mth which sets the 
counter to M will not pass through 
the selection gate assuming that the 


lay is 
and 
represents an 
conventional 


pulses 


count chain. is 


pulse 


to binary 
the (M 
directly 


decimal 
encoder However, 
1) th will 
through the selection gate and be 
available without 


the 
M. 


pulse 


of 


is 


output 
pass 


accumulative de- 
lay. This arrangement is one count 
off readily 
one-unit compensation in the dec- 
Its advan- 
tage is zero phase lag regardless of 


and is corrected by a 


imal to binary encoder. 


time delay setting. 


Operation 


Under steady-state conditions, 


the start button triggers the one- 
which in turn 


shot generator sets 


control flip flop Control flip flop 
1 gates the succeeding master clock 
pulse through gate 3. This gated 
pulse marks the start of the time 
cycle and called the initiating 
The initiating trig- 
ger pulse resets control flip flop 1 
and sets control flip flop 2. Control 
flip flop 2 opens gate 4 which allows 
the succeeding clock pulses to flow 
into the count chain and sample the 
selection gates. 

A recycling scheme enables the 
pulse selected by the second selec- 
tion gate to reset the binary count- 
ers and cut off the of 


is 


trigger pulse. 


input flow 
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Crystal oscillator and counter chain provide three operating ranges 
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Logical design of the precision delay generator and its de ailed opsration may be traced from this functional block diagram 
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FIG. 3—-Wavetorms in buffer circuit when clock pulse occurs more than 0.3 ysec 
after trigger (A) and when clock pulse occurs less than 0.3 usec after trigger (B) 
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FIG, 4--One-megacycle to 100-kc count-down circuit is monostable multivibrator 
with common-cathode coupling 
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FIG, 5—-One-megacycle binary counter is modified Eccles-Jordan flip-flop circuit 
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pulses by resetting control flip flop 
2. This shuts gate 4. The pulse 
selected by the second selection gate 
sets control flip flop 1 to allow the 
succeeding pulse from the master 
clock to pass through gate 3 and set 
control flip flop 2. Control flip flop 
2 then opens gate 4 and the cycle 
repeats. 

Marker pulses are supplied for 
each of the three ranges. They are 
in time synchronization with the 
selected pulses from selection gates 
1 and 2. The marker pulses are use- 
ful when making delay measure- 
ments with an oscilloscope. 

Should the total count available 
in the chain be insufficient to yield a 
low enough repetition rate for a 
specific test, an external repetition 
rate source can be used to provide 
increased delay time. 


One-Shot Operation 


When operating asynchronously, 
one-shot or with external repetition 
rate control, the two selection gates 
are so set that selection gate 2 is 
higher than selection gate 1. The 
external trigger pulse hits the one- 
shot generator, resulting in a trig- 
ger pulse applied to control flip 
flop 1. This pulse sets control flip 
flop 1. 

Control flip flop 1 gates the suc- 
ceeding master clock pulse through 
gate 3 to reset itself. The one-shot 
generator also generates a negative 
gating signal which is first delayed 
by 0.83 microsecond, time for the 
flip flop to change state, and then 
applied to gate 5. The negative 
gating signal is delayed to insure 
that control flip flop 1 has had suf- 
ficient time to reach the 1 state to 
insure keeping gate 5 closed to the 
first clock pulse succeeding the 
initiating external repetition trig- 
ger pulse. This could occur within 
0.3 microsecond after application of 
the random external trigger. The 
gate is unprimed during this 0.3- 
microsecond interval, this, plus the 
fact that control flip flop 1 will hold 
it closed until the next master clock 
pulse arrives, insure that the mas- 
ter clock pulse gated by gate 5, 
whether it be the second or third 
pulse succeeding the random exter- 
nal trigger, will be full amplitude. 
This technique eliminates marginal 
operation. The first master clock 
pulse after ¢ = 0 may or may not 
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pass through gate 3 and reset con- 
trol flip flop 1 but the second mas- 
ter clock pulse will most certainly 
do so. Should the first clock pulse 
reset control flip flop 1 the second 
clock pulse will pass through gate 
5, setting control flip flop 2 and 
mark the start of a new count cycle, 
The arrangement described func- 
tions as a buffer between the two 
random control frequencies insur- 
ing error-free operation. The in- 
stantaneous repetition interval re- 
sulting can vary as much as one 
cycle of the master clock rate per 
count cycle. This represents a 
repetition frequency variation of 
less than 1 part in 1,000. Figure 3 
indicates two possible timing di- 
agrams for the buffer. 


Self-Checking Feature 


The unit is capable of checking 
essentially all its own circuits. 

The unit is placed into operation 
in the one-shot mode. The output 
from delay trigger 1 is fed back 
into the negative stop terminal of 
control flip flop 2. The start button 
sets the unit into operaton and 


master clock pulses flow into the 
count chain as well as sample the 


selection gates. When the count 
reaches a value equal to one less 
than that set on the delay trigger 
1 input dials, selection gate 1 is 
primed and the succeeding master 
clock pulse is gated out of delay 
trigger 1. Feeding this pulse back 
into control flip flop 2 immediately 
resets control flip flop 2, which in 
turn shuts gate 4. The count chain 
now stores the number which had 
previously been set on the input 
dial. The stored count can be read 
at front panel from neon indicators. 
Any disagreement indicates that 
there has been a system malfunc- 


FIG. 6—Pulse standardizer 


ELECTRONICS — December, 1955 


tion. The same procedure can be 
used to check the delay of delay 
trigger 2. For this test, the system 
functions as it normally would in 
the one-shot mode, except that the 
front-panel switch test trigger 2 is 
thrown, which opens the reset line 
to the count chain thereby retaining 
the accumulated count. Testing the 
system under one-shot conditions is 
generally more severe than under 
similar steady-state conditions. 


Circuits 


The internal circuitry operates in 
straight binary using negative 
pulses throughout. The signal am- 
plitude required for triggering all 
regenerative circuits is -10 volts. 
A combination of d-c and capacitive 
coupling incorporating d-c restora- 
tion is used throughout. 

The 10-to-1 divider circuit given 
in Fig. 4 is a modified monostable 
multivibrator incorporating com- 
mon-cathode coupling. Clamping of 
the plate swing of the normally cut- 
off tube and the grid swing of the 
normally conducting tube provides 
for stability of operation. The cir- 
cut utilizes a cathode follower 
within the plate-to-grid feedback 
loop which isolates plate load R, 
from the interstage capacitive load- 
ing. This provides rapid recovery 
as well as large output swing result- 


INPUT 
sv 40 
—o'NPUT 


35V —_ 
sour 40. ar 


FIG. 7—Diode coincidence circuit 


ing in a stable count down from 
1-me to 100-ke. A similar circuit is 
used for the 100-ke to 10-ke count. 

The 1-me binary counter given in 
Fig. 5 is a modified Eccles-Jordan 
flip flop so designed as to provide a 
high degree of reliability. The cir- 
cuit employs cathode followers 
within the plate-to-grid feedback 
paths providing a high output volt- 
age swing at high switching speeds 
since the capacitive load is driven 
by the cathode followers. The flip 
flop employs cathode stabilization 


insuring satisfactory operation 


Table I—Performance of Delay 
Generator 


Accuracy of Generated Time Intervals 
Range Accuracy 
0-1,000 psee 

0-10,000 psec 
0-100,000 pse« 


better than + 0.002 psec 
hetter than + 0.01 psec 
better than #0! 


Accuracy of Delay Measurement* 


Range Accuracy 


0-1,000 paws + 0.05 user 
0-10,000 psec 


0- 100,000 paee 


+ 0.5 paee 


L.0 wae 


Secondary Standard Pulse Kates 


Range Formula for Fr 


ae 


nel 
1,000 


Y) 10 » 


nol 


0.1000 use 


0 10,000 psec 


1.000 


0-100, 000 paw 


* Using Tektronix SI4AD of equivalent or, 


with half-emission tubes. The grid 
swing is clamped at both ends, re- 
moving all grid recovery problems. 
Complementing is accomplished by 
driving both flip-flop grids negative 
simultaneously through isolation 
diodes D, and D,. The negative in- 
the complement pulse 
through the d-c restoration clipping 
circuit composed of R,, D,, D., Ru 
and D, where the most positive 4 
volts of signal is clipped. This pro- 
vides immunity to spurious signals 
under 4 volts in amplitude. 

The pulse-standardizer circuit 
given in Fig. 6 is composed of two 
6CL6’s. The first stage 
consists of a conventional cathode- 
stabilized amplifier with plate ring- 
ing circuit wherein a positive stand- 
ardized output pulse is generated 
each input trigger. 
The output pulse is further ampli- 
fied and shaped by the normally 
cut-off output tube. The output cir- 
cuit is transformer coupled to the 
load and operates in the bottom por- 
tion of its plate characteristic 
thereby effectively the 
output pulse amplitude. 

Gating is accomplished with diode 
coincidence circuits of the type 
shown in Fig. 7. Proper design can 
insure zero delay in gate output 
when coincidence is detected 


passes 


cascaded 


for negative 


clamping 





High-Quality Receiver 


*UMMARY 


Off-the-air pickup of television signals for commercial 


rebroadcast requires features often lacking in modified home receivers. 


Article describes how a set especially designed for rebroadcasting attains 


operational reliability, immunity to interference and proper video i-f response 
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By RAYMOND S. ROSENBERG 


Nems-Clarke, Ince 
Silver Spring, Maryland 


EVERAL STATIONS engaged in 
S direct pickup and rebroadcast 
of television signals have modified 
home tv receivers to meet their 
needs. 

Some requirements of a tv re- 
ceiver for commercial rebroadcast 
operation have been found lacking 
in modified home-type receivers. 
These requirements include: reli- 
ability in terms of uninterrupted 
service, accessibility of all com- 
ponents, interference immunity to 
high-level signals at the antenna 
and to strong radiated signals at 
the intermediate frequency, cor- 
rect video i-f response, stabilized 
local oscillator and low audio har- 
monic distortion with proper re- 
ceiver frequency response. 

Front and rear views of a televi- 
sion receiver designed for commer- 
cial rebroadcast sevice are shown in 
the photographs. Figure 1 is a 
block diagram. 


Front End 


Each front end (Fig. 2) is a com- 
plete subassembly which plugs into 
the main chassis. This construction 
eliminates moving contacts and 
optimizes circuit constants for each 
channel, 

One-half of a 6BQ7A serves as a 
modified Colpitts oscillator, the 
other half as the control tube for 
afc. The reactance tube utilizes the 
internal capacitances of the tube 
and resistor, R,, as the grid phase- 
shifting network. The value of 
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for TV Rebroadcasting 


Front and rear views of television receiver for off-the-air pickup. Set is designed for rack mounting 


R, used is a function of the oper- 
ating frequency and is selected for 
maximum frequency control. 
sistor R, loads the oscillator tuned 
circuit and its maximum value 
limited by the plate dissipation of 
the local oscllator. 

Included part of 
the receiver is a high-pass filter. 
The filter has than 50-db 
rejection at 21 me and eliminates 
interference due to strong signals 
the fre- 
quency and prevents overload of the 


Re- 


is 


as an integral 


greater 


received at intermediate 
first r-f stage by high-power a-m 
broadcast and other low-frequency 
emissions. The response of the filter 
is shown in Fig. 3A. 
Accessory Filters 

To eliminate cross-modulation in- 

terference high-signal 


accessory high- and low-pass filters 
were developed. 


in areas, 
Both have appre- 
ciable attenuation in the f-m band. 
The response curves are shown in 
Fig. 3B. 

Figure 4 schematic of 
rest of the receiver. 

Particular attention was devoted 
to producing an 
that did appreciably change 
with age level and to producing the 
proper low-frequency slope with a 
minimum number of tuned circuits. 

The mixer plate circuit on the 
tuner chassis is link coupled to a 


the 


is a 


overall response 


not 
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tuned circuit in the grid of the first 
i-f amplifier forming a double-tuned 
transformer. The secondary of this 
transformer is inductively coupled 
to the first sound trap (21.25 mc), 
which provides the 
source the 21.25-mce 


also signal 


for sound i-f 
amplifier. 

An M-derived filter network is 
used between the plate of the first 
and the grid of the i-f 
amplifier. This network contains 
two traps, one tuned to 21.25 me for 


second 


additional sound rejection, the other 
tuned to 27.25 me, the adjacent pic- 
ture carrier frequency. 

The first second i-f 


and stages 


XO 4 § 


FREQUENCY IN MEGACYCLE 


Sililaneitiicmaineiai Nh aa ai 





are gain controlled. Cathode com- 
pensation of input capacitance va 
riations with bias is used. 

The last three i-f stages form a 
flat staggered triple with a flat-top 
bandwidth of 3.75 me. 

The first stage, due to the M-de- 
rived filter 
will not respond to screen neutraliz- 
ation, and for this 6AU6 
with its low grid-plate capacitance 


structure in its plate, 


stage a 


was selected, 

The desired video i-f response, in 
particular the critical low-frequency 
only 
The 


circuits 


been in 


of 
wide bandwidth 


slope, has produced 
the receiver 


of the r-f 


two stages 


———____—_ 





FIG. 3—Response of antenna filter (A) and high-band and low band filters (B) 
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and of the flat staggered triple pre- 
vents these stages from materially 
affecting the overall response. 

Figure 5 shows the overall video 
i-f response from antenna to video 
detector. The response is flat to 
3.75 me with usable response to 
4.0 me. Markers occur at 22, 25, 
25.75 and 26.5 me. 


Other Circuits 


The sound i-f consists of a high- 
gain voltage amplifier with 300-ke 
3-db bandwidth driving wide-band 
cascade limiters followed by a 
phase-shift discriminator with 
0.75-me peak separation for low 
distortion, 

The aurai signal is available at 
output impedances of 600 or 150 
ohms, balanced or unbalanced. 

For optimum performance the 
combined television transmitter 
and receiver characteristic must 
produce a linear phase system. 

The low-frequency cutoff ampli- 
tude slope of an ideal receiver as 
shown in Fig. 6 affects the carrier 
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and the upper and lower sidebands 
for +0.75 me from center, introduc- 
ing a serious source of time delay. 
This delay is maximum at 0.1 me 
and decreases to zero at approxi- 
mately 2.5 me. 

Attenuation in the region of 4.0 
to 4.5 me gives rise to serious time 
delay beginning at 2.5 me and in- 
creasing with frequency. An all- 
pass phase-correcting network suit- 
able for compensation of this delay 
is so complex as to make its inclu- 
sion in home tv receivers imprac- 
tical. Attenuation of the sound car- 
rier must occur ahead of the second 
detector to prevent mixing of the 
sound and video information and, in 
the of color, the sound and 
color subcarrier, which would pro- 
duce a 920-ke beat. Beat interfer- 
ence produced at the second detector 
cannot be trapped in the video 
amplifier. 


case 


Phase Compensation 


Figure 7A is a horizontal syne 
pulse taken from the coaxial cable 
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| 
| MA 

£00007 150 700047 150 
+300¥ 
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feeding a television transmitter. 

Figure 7B is the same pulse 
viewed with a diode double sideband 
detector sampling the transmitter 
final r-f output before it is fed to 
the sideband filter. No phase com- 
pensation of any type was employed 
at the transmitter, and therefore 
for these tests the transmitter did 
not conform to the NTSC stand- 
ards. 

The pulse of Fig. 7A has acquired 
a spike on the leading edge in 
passing through the transmitter. 
The pulse shown in Fig. 7C was 
taken from the output of the re- 
broadeast receiver with its phase- 
correcting network removed. The 
r-f input was double sideband and 
was taken from the transmitter 
coaxial line ahead of the sideband 
filter. The transient distortion of 
this pulse is serious and is entirely 
due to uncompensated delay pro- 
duced by the low-frequency cutoff 
characteristic of the receiver. 

Figure 7D was made under the 
same conditions as Fig. 7C with the 


[he 
427K “4 
T025 — } iMeG 


—+150V jon 
1,500uuF : 
29 port 


Tals HT 


" yi] 


4 


FIG, 4—-Main receiver chassis includes aural, video, syne and 700-v horizontal sync pulse channels 
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FIG. 5—Overall video i-f response 


FIG. 6—Ideal receiver response 


addition of the all-pass phase-cor- 
recting network in the receiver. 
Compared with Fig. 7B it shows 
that almost perfect compensation 
has been achieved. 

Figure 7E is the response of the 
receiver without phase compen- 
sation to a single sideband trans- 
mission. Comparison of Fig. 7E 
with Fig. 7C shows no increase in 
transient distortion due to uncom- 
pensated delay caused by the trans- 
mitter vestigial sideband filter. It 
appears that the most serious 
source of transient distortion in the 
television system is uncompensated 
delay introduced by the low-fre- 
quency cutoff characteristic of the 
video i-f amplifier. 

Figure 7F is the response of the 
receiver with normal phase com- 
pensation to a_ single-sideband 
transmission. Compared with Fig. 
7D, the same receiver with double- 
sideband input, the effect of the 
transmitter sideband filter is negli- 
ible. 


Sync Amplifier 


Tube V, is a 6AS6 dual-grid sync 
separator with the composite input 
signal applied to the suppressor 
grid. The control grid is connected 
to the video detector output. On 
large amplitude noise bursts there 
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FIG. 7—Horizontal sync pulse into transmitter (A) and same pulse at double side- 
band detector (B). Pulse at output of receiver with phase-correcting network re- 
moved and double sidebank input (C)—same pulse with network in place (D). 
Single sideband pulse without (EZ) and with (F) phase-correcting network 


is sufficient voltage of negative 
polarity at the detector to cut off 
V, and prevent the suppressor grid 
from drawing current and setting 
up a bias. Under normal operating 
conditions, however, there is insuf- 
ficient voltage available at the de- 
tector to overcome the clamping 
action produced by the current 
through R, and the control grid to 
cathode. Voltage amplifier V, op- 
erates at fixed bias derived from 
the —4l-volt supply. Tube V, con- 
sists of both halves of a 12AU7 con- 
nected in parallel and plate coupled 
to the sync output connector. Sync 
positive pulses are obtained at the 
cathode to drive the horizontal syne 
discriminator. 

To obtain a high-voltage pulse to 
operate an age system, it is neces- 
sary to build a horizontal oscillator 
with synchronizing circuits, a wave- 
form shaper and a pulse power am- 
plifier. Tubes V,, V,, and V, form 
a horizontal syne circuit. Tube 
V, is an electron-coupled oscillator 
operating at 15,750 cps. 
criminator, V». The output of the 
tube connected across the oscillator 
tuned circuit and controlling its 
frequency in response to a control 
voltage obtained from the sync dis- 
criminator, V». The output of the 
oscillator is differentiated and am- 


plified in V,. The signal voltage 
on the grid of V, drives it beyond 
cutoff and produces a sharpened 
pulse. Power amplification takes 
place in V,. An output pulse of 
greater than 700 volts is obtained 
in synchronism with the horizontal 
sync pulse in the video amplifier. 


Keyed AGC 


Tube V, provides a keyed age 
voltage. Composite video is applied 
to the control grid and a high-vol- 
tage pulse is applied to the plate. 
These two voltages appear simul- 
taneously and an output is produced 
proportional to the grid voltage. 

The age voltage is connected 
through a divider circuit to the first 
and second video i-f grids. A delay 
circuit is connected in the age line 
to the front end to prevent applica- 
tion of age voltage to the r-f stage 
until the signal has built up to such 
an extent that noise is negligible. 
The keyed age circuit minimizes 
picture degradation due to impulse 
noise and is effective in reducing 
flutter and rapid fading produced 
by reflections from aircraft. The 
highest flutter frequency the re- 
ceiver will handle is 90 eps. 

The author acknowledges the 
contributions of Ralph E, Grimm, 
chief engineer of Nems-Clarke, Inc. 
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Sawtooth pulser circuit may be triggered at rates from 50 to 5,000 cps 
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Sawtooth Pulser Gives 


OLTAGE-CURRENT characteristics 
Wa circuit elements may often 
be obtained by d-c methods involv- 
ing the measurement of the volt- 
ages across the element and across 
a standard resistance in series with 
it. Drawbacks of this, however, are 
polarization effects, heating effects 
and the need to make point-by-point 
plots. 

The polarization effects can be 
avoided by using pulses or a-c with 
periods shorter than the polariza- 
tion time. By using a-c and em- 
ploying the well-known technique 
whereby the V and I outputs are 
deflect the beam of an 
oscilloscope along perpendicular di- 
rections, the curve 
may be obtained as an oscilloscope 
trace, 


used to 


characteristic 


Unfortunately, however, in many 
the characteristic obtained 
is sensitive to the local tempera- 
ture of the element and this may 
depend on the Joule heat dissipated 
in the specimen. In these cases it 
is imperative to pulse tech- 
niques, the Joule heating being re- 
duced in proportion to the smaller 


Cases 


use 


time that the voltage is impressed 
on the specimen, 


Circuit Requirements 


To retain the convenience of ob- 
taining the characteristic as a trace 
on a scope, it seemed desirable to 
carry over to pulse measurements 
the techniques customarily used 
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with a-c. This can be achieved by 
using a pulse whose amplitude is 
a well-defined function of time over 
the voltage range. The 
exact waveform of the voltage 
variation supplied to the specimen 
is unimportant as long as the pulse 
voltage and current outputs from 
the test circuit are synchronized. 

To obtain traces of uniform 
brightness and to cover the volt- 
age range in a monotonically in- 
creasing fashion, a sawtooth pulse 
voltage is used. To minimize Joule 
heating it is desirable to use both 
as short a_ pulse 
rate as possible. As a 
check on the possibility of thermal 
effect, it is able to 
change the repetition rate easily, 
since thermal effects can be identi- 
fied by the 


desired 


and as low a 


repetition 


useful to be 


their dependence on 
repetition rate, 

These conditions are satisfied in 
the equipment to be described. It 
provides a sawtooth-shaped pulse 
output whose repetition rate is de- 
termined by the frequency of the 
external generator. The 
trigger frequency may be varied 
from 50 to about 5,000 cycles per 
second. This is conveniently ac- 
complished with a Hewlett-Packard 
model 212A pulse generator. 

The length of the output pulse is 
variable from about 0.2 to 5 micro- 
seconds while the pulse amplitude 
extends over a range of voltage 
from 0 to about 300 v. Additional 


trigger 


d-c bias may also be applied in 
series with the pulses to extend the 


voltage range. 


Circuit Operation 


The circuit is made up of four 
tetrode thyratron tubes whose op- 
eration may be understood by re- 
ferring to Fig. 1. Tube V,, trig- 
gered externally, produces a stand- 
ard pulse with a fast rise time and 


several hundred volts amplitude. 


FIG. 2—-Example of curves obtained for 
100,000-ohm component, with 1,000-ohm 
resistor in series to give measure of 
current for vertical plates of scope 
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UMMARY 


Four-thyratron circuit triggered by external variable-rate 


pulse generator makes it possible to display complete voltage-current charac- 


eJ teristics of a wide range of circuit elements on an oscilloscope screen. Reverse 


characteristics of germanium diffused junction rectifier are shown as one 


example of use 


Voltage- 


fed by 
control 


standard p 


ise is 


parallel paths to the grids 


of V., V, and V 


The arrival of the pulse at the 


control grid of each tube is deter 


mined by the delay introduced by 


an integrating network consisting 


of a resistance and capacitance in 
tube. The 
tandard pulse, after being delayed 
by R C the 
circuit ground 
The cathode 
is thus raised to approximately 


the grid circuit of each 


where C, is stray 
capacitance’ to 
causes tube V, to fire 
of V 
the plate potential of 510 volts as 
stored on C,. This action produces 
a constant-amplitude pulse on the 
cathode of V, which is fed through 
the integrating network R, — C, to 
produce on C, a single sawtooth 
wave which is the output pulse. 

The zero time of the output signal 
is determined by R C,. After a 
delay determined by R, CaF, 
fires, lowering its plate potential, 
and discharges C, to approximately 
ground potential, thus terminating 
the output pulse. Variation of R 
adjusts the lengths of the output 
pulse. 

The standard pulse, also having 
been fed through integrating net- 
work R, — C,, then fires V, to com- 
pletely discharges C,, and resets the 
thyratron tubes by lowering their 
plate potentials below the extinc- 
tion point. 

The time 
R, C, is approximately 5 micro- 


delay introduced by 
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urrent Curves 


FIG. 3—-Example of curves obtained for type 1N92 germanium rectifier when tested 
with five different values of resistance in series 


seconds, which limits the maximum 
length of the The 
amplitude of the output pulse is de- 
termined by the value of R, which 
adjusts the time constant of R, C, 
and thus controls the voltage rise 
on Cy. 


output pulse. 


In the load circuit, if the series 
resistance is made small compared 
to the element resistance, then the 
total the combina- 
tion is approximately the voltage 
on the specimen while the voltage 
the 


voltage across 


across the series resistance is 
measure of the current. 


Resistor Curves 


When using the sawtooth pulser 
on a 100,006-ohm test element in 
series with a resistance of 1,000 
ohms, the triggering rectangular in- 
put and the resultant ap- 
proximate sawtooth output are as 
shown in Fig. 2A. The voltage out- 
puts obtained from the total 


pulse 


combination and from the series re- 
2B. Fig 
ure 2C shows the resultant 
when the voltage and current out- 
puts are applied to the horizontal 


sistance are shown in Fig 


traces 


and vertical axes of the oscilloscope. 


Crystal Diode Curves 

In Fig. 3 the apparatus was used 
to obtain the reverse characteristic 
of a GE 1N92 germanium diffused 
junction rectifier. By changing the 
of the 
was possible to look at different re- 
gions of the curve in detail. 

The equipment 
dissipates less 


value series resistance, it 


described here 
power in the test 
specimen than that previously de- 
scribed by Pankove; series resist- 
ance and repetition rate are readily 
varied, and time or hysteresis ef- 
fects are essentially eliminated 
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Wide-Band Amplifier 


UMMARY — Low-noise r-f amplifier for uhf receiving equipment pro- 
vides a 5 to 10-db gain in the 1,000-me region, a bandwidth better than 200 
me and 51-ohm input and output impedances. Amplifier uses a 416B planar 


triode. Detailed design procedure is given 
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FIG. 2--Smith chart curves showing values of impedance at various points in cathode network (A and B) and in the plate network 
(C.) Plotting points on curves designate 50-mc steps from 1,000 to 1,200 mc 
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Wide-band uhf amplifier. 


N UHF receiving equipment it is 
I often desirable to 
noise, wide-band r-f amplifier. 
For application 
it was to have such an 
amplifier operate in the 1,100-mc 
region with a bandwidth of 200 me, 
a gain of 5 to 10 db and an input 
and output impedance of 51 ohms. 


have a low- 
one particular 


necessary 


Several types of tubes were in- 
vestigated and it was decided that 
the 416B planar triode would be 
most suitable. 

Perhaps the most outstanding 
feature of the 416B is its 
conductance, 50,000 p»mhos 
plate current of 
This high value of g,, is obtained 
by using close grid and interelec- 
trode spacing and tight tolerances. 

Other characteristics of the 416B 
are: amplification factor 200, plate 
resistance 4,000 ohms and plate 
current 30 ma at 200 volts. One ob- 
jectionable feature is the heat 
generated by the about 7 
watts from the filament and 6 watts 
from the plate. 

Since it was desired to match the 
input of the 416B to a 51l-ohm sig- 


trans- 
for a 
30 milliamperes. 


tube: 
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nal source, the cathode impedance 
of the grounded-grid 
conditions determined. 
The which provided 
for the cathode im- 
pedance, is shown in Fig. 1, center. 


tube under 
had to be 
tube cavity, 


measuring 


From previous measurements it 
known that the had 
reactance component. 
A shunt capacitor with a 14-ohm 
impedance was inserted in the in- 
put line immediately at the cathode 
shell of the tube. This capacitor 
served not only to add a capacitive 
component but 
offered a point from which the in- 


was cathode 


an inductive 


reactance also 


put network could be designed. 


Measurements 


Values of cathode impedance 
were measured with a slotted line 
between 1,000 and 1,200 me and are 
curve 1 of the Smith 
chart, Fig. 2A. This plot is at 51 
that is the 
istic impedance of the slotted line. 

A satisfactory match between the 
cathode of the 416B and a 5l-ohm 
signal source was obtained using a 
transformer and a 


shown by 


ohms since character- 


quarter-wave 


Special Teflon tube socket for 416B planar triode is shown at right 


for UHF Receivers 


the 
Fig. 


quarter-wave shorted stub in 


input network, also shown in 
1 (right). 

The 
was made by transforming the im 
the the 
shunt capacitor from 51 ohms to 
75 ohms Fig. 2A) and 
moving wavelength 
toward the generator, curve 3. At 


quarter-wave’ transformer 


pedance at input side of 
(curve 2, 
one quarter 
this point, a quarter-wave shorted 
shunted the line 
the arms of the curve to 
fold inward, curve 4. This result is 
then transformed back to 51 ohms, 
curve 5. from this 
point along a 5l-ohm line revolves 


stub was across 


causing 


Moving away 


the points on the curve about the 
center of the chart. 

From curve 5 it can be seen that 
the effective load 
sented by this network varie 


resistance pre- 
from 
56 ohms to 89 ohms. However there 
is actually only about an 8-percent 
change in the developed 
across the load resistance. 

The circle shown in Fig. 2B repre 
sents a voltage standing wave ratio 
of two. Curve 5 within this 
circle showing the voltage 


power 


lies 
that 
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FIG. 3—-Gain in db versus frequency (A) 
source impedance (R,==1/G,) 


standing wave ratio of the input 
network is less than two over the 
band from 1,000 to 1,200 me which 


is adequate, 
Output Network 


Before the design of the plate 
network could be started, it was 
necessary to determine the im- 
pedance of the plate of the 416B 
under operating conditions by using 
the slotted line for frequencies 
from 1,000 to 1,200 mc. These values 
of impedance were found to range 
from 7.3 j 104 ohms for 1,000 
me to 0.9 — 7 79 ohms for 1,200 me. 

After the values of plate im- 
pedance had been determined, a net- 
work was designed which would 
match the tube to a 51-ohm load and 
keep the value of equivalent series 
resistance presented to the plate of 
the 416B reasonably constant, This 
network consisted of a quarter- 
wave shunt a quarter-wave 
series capacitor, and a quarter-wave 
choke as shown at the left in Fig. 1. 

The graphical representation of 
the operation of the network can be 
seen on the Smith chart, Fig. 2C. 
Starting from the 5l-ohm load and 
moving any distance along a 5l-ohm 
line has no effect on the impedance 
at any frequency, Therefore, the 
impedance at the shunt stub is a 
pure resistance of 51 ohms, This 
can be represented by a point at 
the center of the chart 1 + 70. 

At the point where the shorted 
stub joins the line, a shunt react- 
ance is injected which spreads the 
points out from the center of the 
chart, curve 6. Moving from this 
point toward the generator along 
the 51-ohm line a distance equal to 
one quarter wavelength at 1,100 mc 
rotates the curve half way around 


stub, 
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(B) 


and noise figure versus transformed 


the chart and tends to fold the arms 
of the curve in slightly, curve 7. 
Also at this point there is a series 
capacitor. The impedance of this 
capacitor has little effect upon the 
overall impedance and can therefore 
be neglected. 

The values of impedance are next 
transformed from 51 ohms to 33.5 
ohms, curve 8, which is the im- 
pedance of the outside shell of the 
series capacitor. Moving along the 
33.5-ohm line one quarter wave- 
length rotates the curve another 
180 deg around the chart causing 
the arms to fold in somewhat more, 
curve 9, 


Connection to Tube 


At this point the 33.5-ohm line 
joins the 6l-ohm section of line 
which attaches to the tube, There is 
also a quarter-wave choke on this 
line which is placed such that it 
reflects an open circuit at the point 
where the 33.5-ohm and the 61-ohm 
lines join. This makes it possible to 
apply B+ to the 416B plate without 
allowing any signal to travel into 
the power supply. 

Moving from the junction of the 
33.5-ohm and 61-ohm line, curve 10, 
down to the tube a distance of 4.04 
cm, moves the points on the chart 
about 0.150 \} toward the generator, 
curve 11, These values of im- 
pedance are then added in parallel 
with the impedances presented by 
the plate of the 416B to obtain the 
total impedance, curve 12. 

In curve 12 (Fig. 2) the values 
of equivalent series resistance pre- 
sented to the plate vary between 
104 and 131 ohms. The average 
value for the five frequencies is 
about 120 ohms. The variation from 
120 ohms is about +10 percent and 


satisfactory. 

To supply filament voltage and 
cathode bias to the 416B, it was 
necessary to construct the special 
tube socket shown in the photo- 
graph. Since there is a considerable 
amount of heat dissipated by the 
filament, Teflon was chosen as the 
socket material. 

To block any r-f on the filament 
or cathode leads, quarter-wave 
chokes were constructed using poly- 
styrene and pressed into holes 
drilled in the Teflon plug. These 
chokes have spring clips attached 
to one end which will engage the 
pins on the base of the tube when 
the Teflon plug is inserted into the 
base of the tube cavity. 


Experimental Results 


The response of the amplifier was 
determined experimentally using an 
input signal between 925 and 1,275 
me from a 5l-ohm signal generator 
and a 51-ohm bolometer load on the 
output. 

For an input of 1 mw, the output 
averaged about 5.7 mw over the 
band between 1,000 and 1,200 me. 
This average is in close agreement 
with the calculated 
6 mw. 

The overall flat 
within :-+0.6 db as compared with 
the theoretical value of +0.5 db. It 
can be from the graphical 
representation shown in Fig. 3A 
that the 3-db bandwidth is over 
300 me. 

The noise figure of the first model 
wide-band amplifier, constructed 
from brass rod and tubing, was 
measured using a fluorescent tube 
noise source which had an output 
of 16.4 db above KTB. The result- 
ing value of noise figure was 
11.9 db. 

A second model was constructed 
which was a duplicate of the first 
except that all of the brass parts 
were plated with 0.001 inch of sil- 
ver. The noise figure of this unit 
was 10.0 db, or an improvement of 
about 2 db over the brass model. 

Although the noise figure of the 
silver-plated model is 2 to 3 db 
above theoretical, it is still satis- 
factory since the theoretical noise 
figure is difficult to realize at this 
frequency. 

A view of the completed amplifier 
is shown in the photograph. 


average of 


response Was 


seen 
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Top view of chassis showing physical layout of components 


Complete generator showing outputs 


By PETER KOUSTAS 


Tube Division 
Radio Corporation of America 
Harrison, New Jersey 


Audio-Standard 


Generator 


UMMARY 


Simultaneous output voltages are available at frequencies 


of 500 eps, 1, 1.5, 2, 


standard. Technique involves full-wave rectifiers as doublers to achieve 


3, 5 and 10 ke from unit employing tuning-fork 


desired frequencies 


ALIBRATION of sensitive test 
e equipment often requires an 
accurate audio fre- 
quencies, 

For example, the pulse-repetition 
frequency of pulsed-magnetron test 
sets must frequently be calibrated 
by means of a high-quality audio 
generator. 

When a wide range of harmon- 
ically related frequencies is desired, 
a crystal-controlled oscillator utiliz- 
ing multivibrator-type dividers is 
often output 
at submultiples of the crystal fre- 


source of 


used to furnish an 


quency. 


ELECTRONICS — December, 1955 


This article describes a _ less 
complex and less expensive experi- 
mental unit which features tuning- 
fork frequency control, relatively 
simple circuitry, reliability and 
elimination of the need for adjust- 
Seven triode sections are 

cathode-follower output 
stages and all frequency multiplica- 
accomplished by diode 


ments. 


used as 


tion is 
doublers. 


Frequency Control 


The tuning fork is a frequency 
standard stability 
quartz crys- 


comparable in 


and accuracy to the 


tal. Mechanically resonant reeds 
may also be used for frequency con- 
trol with a slight sacrifice in 
accuracy. These mechanically vi- 
brating elements are useful as the 
frequency-determining 
an electron-tube oscillator such as 
that in the standard 
frequency generator 
this paper. 
Oscillator-frequency control ele- 
ments of the resonant-reed and 
tuning-fork types are readily avail- 
able for any frequency in the lower 
audio range 


portion of 


used audio- 


described in 


The accuracy of com- 


mercial units ranges from 9.1 to 
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0.001 percent; higher values of ac- 
curacy are available on special 
units, depending on the character- 
istics desired. 

The tuning-fork or resonant-reed 
controlled oscillators are electrically 
equivaient to the Meissner r-f oscil- 
lator.” This is shown in Fig. 1. The 
frequency of the r-f oscillator is de- 
termined primarily by the circuit 
within the dotted lines, which is 
composed of L,, L., L, and C,. 

This circuit may be considered as 
a transformer whose primary and 
secondary, L, and L,., are coupled 
through a high-Q resonant circuit 
composed of C, and L,. If there is 
little coupling from L, to L, and L., 
the frequency of oscillation is ap- 
proximately equal to 1/2mr/L,C, and 
is substantially independent of ex- 
ternal circuit parameters. Examples 
of these are tube capacitance or 
plate voltage. 


Operation 


In the tuning-fork oscillator, 
however, the transformer is phys- 
ically quite different, although elec- 
trically equivalent. The primary 
and secondary are separated and 
not mutually coupled. One leg of a 
tuning fork made of magnetic ma- 
terial forms the core material of 
each coil, 

Plate-current disturbances of any 
kind, such as those which occur 


CIRCUIT WITHIN 


7 DOTTED LINES 
1S EQUIVALENT 
IN BOTH CASES 


FIG. 1—-Schematic diagram of tuning- 
fork-controlled oscillator (A) and 
Meissner r-{ oscillator (B) 
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when voltage is applied, have two 
simultaneous effects: the tuning 
fork is set in motion; and a mag- 
netic flux is induced in it by the 
coil whose core it forms. Because 
a well-made tuning fork is mechan- 
ically equivalent to a high-Q res- 
onant circuit, it vibrates only at 
its resonant frequency when shock 
excited, The loaded Q of a tuning 
fork can easily be made greater 
than 10,000, 

When the tuning fork is excited, 
both legs exhibit some movement. 
The motion of the leg used as the 
core of the grid winding induces a 
voltage in the coil L.. The circuit 
will then oscillate, provided the 
polarity of the grid voltage is such 
that it reinforces the plate signal 
and the tube supplies enough gain 
to offset circuit and mechanical 
losses. 

Because feedback can occur only 
when the tuning fork is vibrat- 
ing, the accuracy and stability of 
the oscillator depend directly upon 
the mechanical properties of the vi- 
brating element. 


Circuit 


A complete schematic of the 
standard-frequency generator is 
shown in Fig. 2. Triode V, is the 
tuning-fork-controlled master os- 
cillator from which all output fre- 
quencies are derived. A_ small 
amount of negative feedback, pro- 
vided by resistor R,, limits the gain 
of the oscillator tube. Thereby the 
tuning fork is prevented from be- 
ing overdriven and the purity of 
the waveform is improved to an 
appreciable extent. 

The oscillator operates at a fre- 
quency of 500 cycles per second. 
This frequency was arbitrarily 
chosen because lower frequencies 
can be calibrated against the power- 
line frequency by Lissajous figures‘ 
observed on an oscilloscope. This 
technique may also be used to 
extend the usefulness of the stand- 
ard-frequency generator down to 
100 cycles or up to a frequency of 
100 kilocycles. 

Multiples of the base frequency 
are obtained by principles which 
are commonly known but not often 
applied to this particular applica- 
tion. The first four terms of the 
Fourier expansion of the full-wave 
rectification of a sine wave will 


result in the following expression 


2E., 4E., 


e= cos Zul 
T 3m 


En 


35a 


15x 
This expansion includes a second 
harmonic equal to 4/3” times the 
peak voltage applied. The presence 
of this second harmonic may be 
used to provide multiples of the 
oscillator frequency. 

One half of twin triode V, is a 
cathode follower providing a low- 
impedance output at the funda- 
mental frequency; the other half 
is an amplifier. The plate load of 
the amplifier consists of a trans- 
former in which a center-tapped 
secondary provides a phase dif- 
ference of 180 degrees between the 
voltages at the two ends with re- 
spect to ground. 


cos 4wl cos 6 wt 


Rectification 


Diode V, is a full-wave rectifier. 
The original sine wave is thus con- 
verted to the familiar output wave- 
form of a full-wave rectifier having 
a resistive load which is rich in 
harmonic content. The high-Q 
parallel-tuned circuit included in 
the diode load eliminates all har- 
monics except the second, The 
unloaded Q of the inductors used 
in this circuit ranges from 120 to 
200. 

An isolating resistor in series 
with the tuned circuit maintains a 
high loaded Q by minimizing d-c 
through the inductor and equalizes 
the amplitude of all frequency gen- 
erator outputs. 

The filtered second-harmonic volt- 
age is then fed into a second twin 
triode, V,. One triode amplifies the 
second harmonic in preparation for 
the next diode frequency doubler; 
the other triode provides another 
low-impedance cathode-follower out- 
put stage. 

Frequency doubling provides only 
frequencies which are (2)" times 
the oscillator frequency, where n is 
an integer. Often, however, fre- 
quencies such as 8, 6 or 10 times the 
fundamental frequency are re- 
quired. Two methods of achieving 
such frequencies were considered. 
The sine wave could be shaped to 
a form, such as a square wave, 
containing odd harmonics and then 
filtered. 
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OSC FREQ 
CONTROL UNIT 


FIG. 2—Schematic of audio-frequency generator employing tuning-fork-controlled master oscillator. 


used to obtain frequency doubling 


Alternately, two of the available 
frequencies could be added and then 
rectified to provide either their dif- 
ference or sum and associated har- 
monics. 


Diode Doubler 


The second method was used be- 
cause it required only a single tube, 
a diode. Two mixing stages are 
incorporated which furnish output 
at 1,500 and 5,000 cycles. Each of 
these two fre- 
quencies whose sum or difference 
is desired and the resultant voltage 
is then rectified. If the two voltages 
are represented by EZ, sin wt and 
E, sin o,t, the Fourier expansion 
of the rectified output contains the 
two terms k E, E, sin (w, + 
and k E, E, sin (@ wo) t where hk 
is a mathematical constant of pro- 
portionality. 

The rectifier output will contain 
voltage components whose fre- 
quencies are equal to the sum and 
the difference of the two original 
frequencies. The particular compo- 
nent desired may then be selected 
by a suitable tuned circuit similar 
to that previously described in this 
article. 


The 


stages combines 


w,)t 


500-cycle and 1,000-cycle 
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OOUBLER 


«* 
ND 


voltages, obtained from V, and V,, 
respectively, are combined through 
resistors R, and R, and applied to 
the diode mixer V,. The 1,500-cycle 
component is selected from the 
mixer output by a tuned circuit and 
amplified by V,, fed through diode 
doubler, V,, to furnish a 3,000-cycle 
output. 

A second diode mixer, V,, pro- 
vides a 5,000-cycle output by com- 
bining the 3,000-cycle and 2,000- 
cycle voltages. The 5,000-cycle volt- 
age is then amplified by one half 
of V,, and rectified by the final diode 
frequency multiplier to provide 
an output frequency of 10 kilo- 
cycles. The number and choice of 
output frequencies is determined 
by the particular requirements of 
the application and not limited to 
those shown here. 


Advantages 


Reliability is inherent in this ex- 
perimental standard-frequency gen- 
erator because all tubes 
erated conservatively and use of 
capacitors has been held to a mini- 
mum. Because there are no multi- 
vibrators nor oscillating circuits 
other than the master oscillator, 
output is limited to the frequencies 


are op- 


OOUBLER 


OOUBLER 


Diode frequency multipliers are 


designed into this piece of equip- 
ment. 

Power-supply requirements are 
simplified because variations in 
supply voltage affect only the oscil- 
lator circuit. An OB2 voltage-regu- 
lator tube of the glow-discharge 
type provides adequate regulation 
of oscillator plate voltage for prac- 
tically all purposes. Total power- 
supply drain is approximately 60 - 
milliamperes. 

All output voltages are available 
simultaneously at 500 cycles, 1, 1.5, 
2, 3, 5 and 10 kilocycles. Peak-to- 
peak amplitude of all outputs is 20 
volts. No perceptible drift has been 
observed at any time during long 
periods of continuous operation of 
this equipment. 

The author expresses his appre- 
ciation to D. Mawhinney who con- 
structed the unit and simplified 
many of the difficulties prior to 
the completed design. 
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Expanded-scale Voltmeter 


UMMARY 


‘ Instrument shows rms voltage with 0.25-percent accuracy 


over range of 100 to 500 volts. Hot-wire thermal bridge provides highly stable 


voltage standard, which is relatively independent of frequency from 50 to 


2,000 cycles per second 


ANY applications in electronic 
M engineering require an in- 
dicating instrument that will ac- 
curately measure high voltages. 

To meet this need, an expanded- 
scale voltmeter has been developed 
which permits the indication of a 
narrow voltage range over the 
complete indicating-meter scale. 

In the laboratory-model instru- 
ment, a tapped input transformer 
permits this voltage range to be 
placed conveniently, so that in 
actual use the applied voltage is 
equal to the sum of the readings of 
two knobs’ plus the reading of the 
meter. In the panel-mounted volt- 
meters, this adjustable feature is 
eliminated and the scale is ex- 
panded about the nominal voltage. 

Accuracies of 0.25 percent over 
a frequency range of 50 to 2,000 
cycles are achieved in the labora- 
tory-model voltmeter and accuracies 
of 0.5 percent over the same fre- 
quency range are achieved in the 
panel meter. Sensitivities as high 
as 0.3 inch per volt are obtainable. 


Principle of Operation 


A thermal bridge is used as the 
voltage standard in both models of 
the expanded-scale voltmeters. By 
exploiting the nonlinear properties 
of a hot wire, a highly stable volt- 
age standard has been developed. 
This element is used in a bridge 
circuit with wire-wound resistors 
to give a system whose output is 
shown in Fig. 1. The output voltage 
goes through a null at an input of 
E,. For small deviations from £,, 
the output voltage is proportional to 
(E,, — E,). Since the nonlinearity 
is produced by heating of the wire, 
the indication is rms and relatively 
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independent of the frequency. 
High-frequency limitations im- 
posed are those of wire-wound re- 
sistors and low-frequency limita- 
tions result from distortions caused 
by nonlinearity during a cycle of 
the input frequency. These impose 
limits of about 20 to 100,000 eps 
on the voltage standard. Accuracy 
of 0.1 percent can be obtained. 
The temperature coefficient of 
the bridge is very small because of 
the high operating temperature of 


INPUT VOLTAGE 


FIG. 1—Characteristic of hot-wire ther- 
mal bridge used as voltage standard 


the wire in the nonlinear element, 
since a change in ambient produces 
only a small percentage in the 
wire’s temperature rise. This small 
coefficient is compensated for by 
using a temperature-sensiliive re- 
sistor in one branch of the bridge. 
The high operating temperature of 
the nonlinear element also produces 
rapid response to voltage changes. 


Laboratory Model 


The circuit of the laboratory 
model of the expanded-scale volt- 
meter is shown in Fig. 2. The non- 
linear voltage standard is driven 
from a precision tapped trans- 
former which permits measuring 
a wide range of input voltages. The 
taps are arranged in decades with 
10-volt steps from 100 to 390 volts 
on the input, providing exact input 
ratios to the voltage standard. An 
accurately center-tapped secondary 
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FIG. 2—Laboratory-model expanded-scale voltmeter has provision for operating 


l-milliampere external recorder 
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for A-C Measurements 
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Development Bngineer 
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irga Division 
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on the transformer permits elimina- 
ting two resistors in the bridge to 
give a half-bridge voltage standard. 
The transformer has 0.1-percent ac- 
curacy from 50 to 5,000 eps. 

The transformer-voltage stand- 
ard combination produces an out- 
put proportional to (N,/N,) (E, 
E,) where N,/N, is the ratio of the 
transformer’s secondary voltage to 
its primary. By multiplying this 
output by N,/N,, a voltage propor- 
tional to [EF (N,/N,) E is ob- 
tained. Since N,/N, was chosen to 
be decade voltages from 100 to 490 
volts in 10-volt steps, a method of 
accurately these volt- 
ages from the input voltage is ob- 
tained. This subtraction is rms. 

The amplifier, consisting of V, 
and V,., multiplies the voltage stand- 
ard’s output by N,/N, through 
changing the feedback resistors 
with changes in transformer 
taps. Negative feedback makes the 
gain proportional 


subtracting 


the 


very accurately 


Table I—Typical Voltage Errors 


RMS Voltmeter Reading 
Content 100 «104 «108 400 404 408 
10% 2nd 0 0 0 
10% 3rd 0.30 0.15 0.30 
10% 4th 0 0 0 
10% Sth 0.20 0.10 0.20 
10% 7th 0.12 0.06 0.12 


Harmonic 


FIG. 3—Panel-type expanded-scale volt- 
meter for specific voltage ranges 
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read by 
reading 


Expanded-scale voltmeter is 
adding dial settings to meter 


to the feedback resistors. The feed- 
back reduces the gain by more than 
100, giving almost complete freedom 
from change of gain due to varia- 
tions in tubes and associated com- 
ponents. 

The amplifier’s 
former drives V, 


trans- 
bal- 
anced, full-wave, phase-sensitive de- 
modulator. This 
duces an output of one milliampere 
to drive a panel meter. In addition, 
terminals permit operation of a 1- 
milliampere recorder, The high out- 
put resistance of 30,000 ohms pro 
duces optimum response from the 


output 
and V, a 


demodulator pro- 


recorder. 

the balanced 
the high 
of the demodulator, negligible zero 
drift is this 
making a zero adjustment unneces- 


Because of opera- 


tion and output voltage 


encountered in stage 
sary. 

Potentiometer FR, adjusts E, and 
is set by applying an input of 100 
volts to the from an 
accurate standard and setting the 
decade knobs to 100. The potenti- 
ometer is then adjusted to bring the 
panel meter to zero. Potentiometer 
R, sets the full-scale reading of the 
panel meter and is adjusted by ap- 
plying 110 and making the 
panel meter read 10. 


instrument 


volts 


Waveform Correction 


The demodulator reads the aver- 
age value of the voltage applied 
to it. This results in a waveform 
error. Since this error is only in the 
difference output of the voltage 


Panel-model meter has circuitry in can 
attached to meter housing 


standard, the resulting error is 
usually negligible. 

Typical errors are given in Table 
I, which gives the error in volts. 
This table shows that no waveform 
error exists at the 0-volt end of the 
panel-meter scale. Maximum error 
occurs at the 10-volt end of the scale. 
For a given harmonic content, the 
maximum 
pendent of the voltage range used 
For normally encountered 
forms, with than 
distortion, only small errors will re- 
sult. 

To operate 


error in volts is inde- 
wave- 


less 10-percent 


the the 
hundreds and tens knobs are turned 
to bring the meter needle on scale 
the knobs 
added to the meter reading. For ex- 
ample, 200 + 30 + 3.7 233.7 volts. 
The meter has a full scale reading of 
12 volts, giving a 2-volt overlap and 
eliminating the necessity of switch- 
ing back and forth when the voltage 


voltmeter 


and the setting of are 


is close to the end of the scale. 


Panel-Mounting Meter 


The panel-model of the expanded- 
Fig. 3, has 
network 


scale 
range. 
the and de 
modulator are packaged in a herme 
tically sealed can attached directly 
to the meter itself 
In this version of 


voltmeter, 
The 
voltage 


one 
containing 
standard 


the voltmeter 
the thermal bridge is operated at a 
voltage of 6 or 12 volts. A trans- 
former is used to step down the 
input voltage to the proper voltage 


for bridge operation. 








FIG, 1 





UMMARY 


Crystal filter circuits showing basic staggered element (A), with its equivalent circuit (B) and a further simplification (C) 


Staggered T[riple 


Narrow-band filter with extremely sharp skirts is provided 


by piezoelectric crystals in stagger-tuned system. Circuit functions from 400 


ke to 5 me by suitable choice of crystals 


By D. E. HILDRETH 


ECENT DEVELOPMENTS found in 
RR mechanical filters and the more 
familiar lattice systems seem to 
cover sharp filter applications quite 
well. However, the need occasion- 
ally arises for a filter outside of the 
frequency range of the mechanical 
filters or more simple in terms of 
component requirements and ad- 
justments than lattice systems. Re- 
sults with the staggered crystal 
filter shown here have been prom- 
ising. 


Unit Function 


Basically, a staggered element in 
this system contains a phase inver- 
ter, to facilitate neutralization of 
crystal holder capacitance, a crystal 
and an isolation stage which may be 
a cathode follower or an amplifier. 
Maximum energy is transferred to 
the isolation stage at the series- 
resonant mode of the crystal. Cir- 
cuit Q can be altered by the addi- 


tion of resistance in series with the 
crystal-neutralizing circuit and the 
input of the isolation stage of this 
system. 

Design criteria for the use of 
staggered elements is well covered 
in the literature.’ Design criteria 
usually given is to enable the de- 
sign of a system with maximal flat- 
ness. Higher Q’s than those dic- 
tated by design criteria can be 
used where peak-to-valley ratios on 
the order of 3 to 6 db can be toler- 
ated. The allowance of a peak-to- 
valley ratio is usually more than 
compensated for in terms of a supe- 
rior skirt-shape factor. 

A basic element is shown in Fig. 
1A and its equivalent circuit is 
shown in Fig. 1B. It is further sim- 
plified in Fig. 1C. 

If Fig. 1C is used to evaluate an 
indication of stage gain at reson- 
ance and R, is made much larger 
than X,,, the approximate equation 


Klectronic Products Corporation 
Santa Barbara, 


California 
for stage gain is the following 
Gain = E, = 1X Xe 
E, E, R, + R, 


A typical apparent voltage gain 
for a crystal circuit at 400 ke as- 
suming C, to be 5 pyf and total R to 
be 5,000 ohms would be 80,000/ 
5,000 16. 


System Results 


The circuit shown in Fig. 2 is the 
prototype which was built to be 
used with 400-ke crystals. The curve 
shown in Fig. 3 indicates frequency 
response which was present with a 
voltage gain of 20. 

Figure 4 indicates results when 
crystals at 1.599, 1.600 and 1.601 me 
were used. Inherently, this system 
is most practical where overall sys- 
tem Q’s are on the order of 2,000 to 
20,000. Where lower system Q’s are 
required, staggered systems em- 
ploying Q multipliers or normal 
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FIG. 2—Circuit diagram of prototype model 


Crystal Filter 


resonant circuits may be used to 
advantage. 

Since (Rg in Fig. 2) 
must be added in series with a 
series resonant circuit to reduce Q, 
the circuits shown would result in 
signal attenuation rather than gain 
if crystals were to be used for low-Q 
elements. This may easily be de- 
termined by referring to the gain 
equation where the Q-reducing re- 
sistance the 


resistance 


would appear in de- 


Bw 400 CPS 
AT 306 DOWN 


Phy 


ATTENUATION IN 08 





° 


DEVIATION IN KC 


FIG. 3—Frequency response of filter circuit using 400- 
ke crystals with a voltage gain of 20 
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nominator of this expression. 

Where §skirt-rejection require- 
ments are not too severe, a single 
staggered pair may be used or a 
single crystal circuit where a sharp 
peak is desired. 

Applications of this type of filter 
system seem to be large. It may 
readily be adaptable in the elimina- 
tion of the double-heterodyne proc- 
ess in some high-frequency receiv- 
er applications where a high degree 


of staggered triple crystal filter using 400-kc crystals 


of both image rejection and selec- 
tivity are required. The size of such 
equipment could immediately be re- 
duced and less shielding would be 
required to the multiple 
beats present when more than one 
local oscillator is used in a receiver 
system. 


reduce 


REFERENCE 


(1) H. Wallman 
fier Design, p 682, 
for Radio Engineers,’ 
McGraw-Hill Book Co., New 


Stagger-Tuned Ampli 
“Electronica Manual 

Zeluff and Markus 
York, 1949 


BW 24 KC 


CR, ~ 400,180KC 
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_ SYSTEM GAIN« 31,708 
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FIG. 4—-Curve shows frequency response with a cen 
ter frequency of 1,600 kc 





VHF Transmission 
Line Calculator 


By A. E. SANDERSON 


UMMARY 


Neu 


Boonton, 


Aircraft Radio Corporation 


Jersey 


Phase shift and attenuation introduced by transmission line 


connecting unknown impedance and measuring equipment can be quickly 


corrected by use of simplified calculator dial together with Smith or Z-° chart. 


Dial is also useful in design of filters, antennas and matching networks 


ORRECTION of vhf imped- 
ance measurements for 


phase shift and attenuation in- 
troduced by the transmisson line 
connecting an unknown imped- 
ance with measuring apparatus 
can be made with the calculator 
shown here, 

It is used in conjunction with 


ELECTRONICS REFERENCE SHEET 


either a Smith chart or Z-@ chart. 
With this device corrected meas- 
urements may be plotted directly 
on the Smith chart without the 
necessity of reading values from 
a separate calculator and tran- 
scribing them, Scales not nec- 
essary for transmission line 
corrections are omitted for sim- 


2 3 


08 STEPS 


plicity on the chart below. 

An impedance curve plotted on 
these charts is valuable in the 
design of vhf filters, matching 
networks and antennas. Such a 
curve will tell not only how good 
the network may be in terms of 
vswr, but with proper interpreta- 
tion, will tell exactly what steps 
should be taken to perfect the 
design of the network. 


Calculator Design 


The transmission line calcula- 
tor consists of a clear plastic disk 
about 8 inches in diameter with 
printed scales. Two D-shaped sec- 
tions and a radial slot are cut out 
of the disk to allow marks to be 
made directly on the graph paper 
as the measurements are taken. 
A small hole is located at the cen- 
ter for a thumbtack pivot. 

A scale around the outer pe- 
rimeter of the calculator is 
marked off in units of 1/1,000 
wavelength. The scale goes from 
0 to 500, since 1 revolution of the 
calculator corresponds to the 
phase-shift correction for a sec- 
tion of line 4 A in length. A scale 
along the upper edge of the rad- 
ial slot from the center to the 
outer edge of the calculator is 
marked off in vswr from 1 at the 
center to o at the outer edge. 
This scale is nonlinear, but may 


easily be calculated from the re- 
(Continued on page 170) 
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ETCHED CIRCUITRY 


AND RELATED ASSEMBLIES 


Graphic Circuits Reduce Wiring Costs « 
Cut Down Assembly Time « Eliminate 
Errors « Miniaturize «+ Guarantee 
Uniformity 


RIGHT ANGLE BOARD (Right) 


Developed and produced for right angle appli- 
cation. The right angle board accommodates 
all of the CINCH socket sizes, and can be 
bonded with epoxy resin or snapped in 

and retained by newly developed CINCH 
hardware. All units meet or exceed Mil- 

itary Specifications. 


Sockets, terminals and other 
hardware installed to custo 


mer specifications using the AUTOMATION: Solderless wrapped 


latest equipment in auto ey connections. CINCH GRAPHIK 
matic assembly. , , ; CIRCUITS is tooled to provide wire 
wrap terminals on etched circuit 

boards. Reduction in cost of 

component assembly is accomplished 

by speeding up production and the 

elimination of soldering. 


CINCH PRINTED CIRCUIT 


CON NECTO RS (Shown enlarged) 


The etched circuit connector provides fast, 

easy assembly. Does not require 

precision tolerances on board 

thickness. Eliminates mois- 

Complete facilities for engineer- ture trap. Allows greater 

ing production design, drafting, flexibility of configuration, 

artwork, development, pro- Lower cost. 

totyping and manufacturing , 

photo-printing, silk screen, etch- 

ing, machining and punching, 

fabricating, mechanical assem- 

bly, electrical assembly, encap- 

sulating, quality control, and 
fluoroscopic inspection. 


CINCH will design new, or re-design 
parts within the category of their 
manufacture to fit your particular 

plans, and will also assist in the introduction 
in the assembly of CINCH's 
specially designed component in your 
radio and TV equipment. 


Centrally located plants at Chi- 


cago, Shelbyville, Pasadena and CONSULT CINCH 
St. Louis 
CINCH components are avail 
able at leading electronic 
jobbers—everywhere. 


GRAPHIK CIRCUITS Division of Cinch Manufacturing Corporation 


221 South Arroyo Parkway, Pasadena |, California 


CINCH MANUFACTURING CORPORATION 
1026 Sovth Homan Ave., Chicago 24, Illinois 
Subsidiary of United-Carr Fastener Corporation, Cambridge, Mass. 





lation vawr = (1 + r)/(1 — 1) 
where I is a linear function, be- 
ing 0 at the center and 1 at the 
outer edge. This scale allows im- 
pedance points to be interpreted 
directly in terms of vswr. 

A third seale extends along the 
lower side of the radial slot from 
the center to the outer edge of 
the calculator. This scale is 
marked off in db steps, starting 
from the outer edge as reference, 
Each db step represents the rad- 
ial movement of a point by a 
given percentage of its distance 
from the center. Since this mo- 
tion can be either toward or 
away from the center, no num- 
bers appear on the scale. Lines 
marking i-db steps are longer 
than the intermediate lines. This 
scale allows corrections to be 
made for the effect of line atten- 
uation, 

To determine proper line cor- 
rections as a function of fre- 
quency for the length of line 
used between the measuring 
equipment and an unknown im- 
pedance, the line is first termi- 
nated in a known or calibrating 
impedance, This may conven- 
iently be a short circuit. The in- 
put impedance of the line is then 
measured at one frequency and 
the point is plotted on the Smith 
chart. The calculator is placed 
over the Smith chart and rotated 
until the slot is aligned with the 
point. Assuming a short-circuit 
termination, the phase correction 
for the line is read on the outer 
scale of the calculator at zero 
ohms on the Smith chart. The 
attenuation correction is the 
number of db steps between the 
measured input impedance point 
and the outer end of the scale. 

This process is repeated for 
each frequency at which meas- 
urements are to be made and the 
phase and attenuation correc- 
tions recorded, The line input im- 
pedance can then be transformed 
to corresponding terminating im- 
pedances and plotted directly on 
the Smith chart. 


ELECTRONICS REFERENCE SHEET 


VHF Transmission Line Calculator 


(Continued from page 168) 


FIG. 1—Solution of transmission line 
problem. Input impedance of trans- 
mission line is indicated by crosses 
and impedance of antenna by circles 


To do this, the short-circuit is 
replaced by the unknown imped- 
ance and the input impedance of 
the line is measured at one of 
the chosen frequencies. The slot 
of the calculator is then posi- 
tioned over the point represent- 
ing this measured impedance. 
Moving outward along the slot 
from this point by the tabulated 
db step correction gives the vswr 
of the unknown terminating im- 
pedance. The calculator is then 
rotated counterclockwise by the 
tabulated phase correction and 
the chart is marked through the 
slot opposite the vswr previously 
established. The impedance rep- 
resented by this point is the ter- 
minating impedance. 

With lines that are several 
wavelengths long, some precau- 
tions should be observed, Fre- 
quencies of measurement must 
be accurately determined, prefer- 
ably with a crystal calibrator, be- 


Table I—Line Corrections for 
133-mc Antenna 


Phase 
| Correc- 
tion 
Fre- | 
quency 
in Mc | 


| Attenua- 

| tion 
Correc- 
tion in 


1,000 Db Steps 


100 =6|)6=| (455 


110 | 398 
120 341 
130 285 
140 228 
150 171 


aN 


cause a small frequency error 
will result in a large error in the 
phase-shift correction. 

Attenuation correction may be- 
come large and should therefore 
be determined quite accurately. 
For best accuracy, the calibrat- 
ing impedance should have a 
vswr fairly close to that of the 
unknown impedance since the 
attenuation of the line is a func- 
tion of vswr and wil! be greater 
for large vswr. If such a cali- 
brating impedance is used, the 
line corrections must be deter- 
mined by a method analogous to 
that described above for a short- 
circuit termination, 


Example 


As an example, consider the de- 
termination of the input imped- 
ance and resonant frequency as 
seen at the terminals of an ex- 
perimental antenna unit mounted 
on a finite ground plane. The de- 
sired resonant frequency is 133 
me. The line used to feed this an- 
tenna has a characteristic imped- 
ance of 50 ohms. 

Figure 1 illustrates measured 
data on such an antenna, plotted 
with the calculator. The antenna 
was replaced by a short-circuit 
and input impedance of the 
shorted line was measured at 
100, 110, 120, 130, 140 and 150 
me. A table of line corrections 
was then made up (see Table I). 
The antenna was put back on the 
line, the new input impedances 
were measured, corrections ap- 
plied and a corresponding series 
of five points were obtained, A 
smooth curve connecting these 
points intersects the axis of pure 
resistance at 46 ohms. The fre- 
quency at which this occurs is 
129 me. When the antenna was 
shortened to become a pure re- 
sistance at 133 mc, the vswr was 
1.08. 


BIBLIOGRAPHY 
P. H. Smith, A Transmission 
Caleulator, EL&@cTRONics, p 29, 
1939 
P. H. Smith, An Improved Transmis- 
sion Line Calculator, ELEcrronics, p 
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This capacitor changed designers’ ideas 
about how well...and how long... 
an electrolytic capacitor could 


be relied upon to operate 


wy 


oe ioe, A Haas ayy ADS ie Pte a ns 
Aidit Rage: Boe ea Pee tite: 


On Electrolytic Capacitors... 


Mallory FP is the Sign of Dependability 


“FP” is the mark of a unique capacitor construe- 


AUTOM ATIC CON rrRol 


An example of a field 
served by Mallory 


high quality of 


life and uniform particularly 


capacitors are 
jJectronic instrum 
nad uninterruptes 


guiding complex 


The long ' 
Mallory electrolyte 
in modern ¢ 
sliver consistent a 


entation, 
valuable, 
which must ce 
service a5 the 


production | 


“brainpower 
WOCERRES. 
cturers of measuremen 


Also serving the manwiaerrmother Mallory pre- 


and control equipme nt 


ist ; ents .-- 
cision componel a 
shes, rectifiers, ' : 
of this wide rang 


contacts, resistors, COn- 
i brators and mercury 

trols, awit 
atteries. Because ' 
ae Mallory engineers have 
available to asl 
and in balance 


ponents, 
of experience 
special requirements 


circust elements. 


Serving Industry with These Products: 


Electromechanical 


of com- 
a unique fund 
at vou in meeting 

‘elated 
ng rel 


tion, pioneered and perfected by Mallory, which 
sets the industry’s standards for performance and 
service life. It signifies these features: 


e Ability to operate at ambients of 85° ¢ 


, with- 
out derating. 


¢ High ripple current rating; suitable for use with 
metallie rectifiers and in doubler circuits. 


¢ Exceptional life, in service and on the shelf, 
¢ Compact, standardized case size. 


e Quick, economical twist-prong mounting and 
variety of printed circuit mountings. 


For premium performance and reliability ... with- 
out premium price... be sure to specify Mallory 
FP Capacitors. Our capacitor engineers will be glad 
to consult on your circuit requirements, to assist 
in effective application and often to aid in simpli- 
fication of circuitry. For technical data, or for a 


discussion of your particular requirements, write 
or call Mallory today. 


Expect more...Get more from 


— —— R — 


Resistors « Switches « Television Tuners «+ Vibrators 


PR.MALLORY @ CO.inc 5 
Electrochemical—Capacitors «+ Rectifiers + Mercury Batteries 


Metallurgical— Contacts « Special Metals and Ceramics « Welding Materials i A LLO R 
, , % Apr aes .. ‘ 
Parts distributors in cll major cities stock Mallory ; , BS tae te 4 


i, re 
ae 


standard components for your convenience. 
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' Electrons At Work 


Over-Horizon Radio To Link Islands 


Pair of 28-foot paraboloidal diversity antennas at Nutley, N. J. 


PROPAGATION over distances in the 
order of 200 miles using uhf has 
recently proved feasible when ap- 
preciable transmitting power and 
diversity reception are suitably em- 
ployed. 

Tropospheric beyond-horizon cir- 
cuits are to be installed between 
Florida and Cuba in a joint en- 
deavor of American Telephone and 
Telegraph Co. and International 
Telephone and Telegraph Corp. 

In addition, Radio Corp, of Porto 


Rico, IT&T subsidiary has recently 
filed application with FCC for the 
development of a radio link between 
San Juan, Puerto Rico and Ciudad 
Trujillo, Dominican Republic. The 
new link will be necessary to meet 
increasing traffic demands. Propa- 
gation tests will probably start in 
late 1955. 

Experimental work in progress at 
Federal Telecommunication Labs 
(IT&T subsidiary) includes a 91- 
mile, 900-me multiplex circuit be- 


Edited by ALEXANDER A. McKENZIE 


Technician adjusts frequency division 
multiplex f-m receiver at Nutley termi- 
nal of tropospheric 91-mile 900-me cir- 
cuit to Southampton, N. Y. 


tween Nutley, N. J. and Southamp- 
ton, L. L., N. Y. Loss over the path 
exceeds by some 30 db that pre- 
dicted or encountered elsewhere. 
Some of the loss may be seasonal 
in character and some may result 
from the proximity of a ridge 
formed by the Palisades along the 
Hudson River. There appears to 
remain an additional loss factor 
that is suspected to arise from the 
overland nature of the path, per- 
haps from the over-city portion. 


Sensitive Thyratron Relay Operates On Microampere 


By JOHN N. Harris 
Staff’ Member 

Lincoln Laborator 
Massachusetts Institute of 


echnology 
Lewington, Mass. 


OFTEN there is need for a very 
sensitive relay that will operate 
from currents as low as a micro- 
ampere. The circuit shown here 
has been successfully used in con- 
junction with a mercury thermo- 
regulator for controlling tempera- 
ture. It is suitable for many other 
applications. 

When the input is open, the grid 
is returned through R, and R, to 
the cathode and the tube is ignited 


172 


during the positive portion of the 
cycle. When the input circuit is 
closed, the filament voltage is in 


Circuit of the sensitive thyratron relay 


series with the grid return (since 
R, >> resistance of the filament 
winding) and of such a phase as to 
prevent the tube from igniting. 
Resistance R, is chosen so that 
the rated current (usually 1 to 10 
ma) passes through the relay. A 
resistance of 10,000 to 30,000 ohms 
has been satisfactory in most cases. 
The capacitance C is across the coil 
to prevent chattering and may be 
about 12 ywf. Resistors R, and R, 
are chosen to satisfy the input 
impedance and current limitations. 
When it is desired to have very low 
current in the input circuit, values 
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VOLTAGE REGULATED 
Das 


save time 
..and money... 


Build these compact Power Supplies into your equipment! 


Kepco Voltage Regulated Power Supplies are conservatively 
rated and are designed for continuous duty at 50°C ambient. 


REGULATION: Specified for each unit is available throughout 
its output voltage range and is less than 0.2 volts for line 
fluctuation from 105-125 volts and less than 0.2 volts for 
load variation from 0 to maximum current. a if 18a = won | 19"! 
RIPPLE: Less than 3 mv. rms. — oe 
FEATURES He 
@ Superior Regulation 


195-325 10 Amp 
295-450 outputs 


@ Ultra-Stable 85A2/063 
Reference Tube 


@ Low Ripple 
@ Low Output Impedance 


@ Fast Recovery Time, Suit 
able for Square Wave Pulsed 
Loading. 


@ Voltage Range continuously 
variable without Switching. 


@ Either Positive or Negative 
may be Grounded. 


@ Oi} Filled Condensers. 


@ Wire Harness and Resistor 
Board Construction. 


@ Power Requirements . 105- 
125 volts, 50-60 cycles. 


@ Terminations and locking 
type voltage control on rear 
of unit. 


@ AC, DC Switches, Fuses, and 
Pilot Lights on Front Panel. 


@ Color Grey Hammertone. 


@ Guarantee One Year. 


Each supply 
100-200 | has two 
195-325 5 Amp 
295-450 | outputs 


Each supply 


has one 


3 Amp 

To include 3° Current and Voltage Meters, Add M to Model 295-450 output 
number (e.g. KR 1M) and Add $30.00 to the Price 

To include Dust Cover and Handles for Table Mounting, Add C to 

Model number (e.g KRI-C) and Add $10.00 to the Price 

To include Meters, Dust Cover and Handles, Add MC to Model 

number (e.g. KR-IMC) and Add $40.00 to the Price. 


PRICES F.0.8. Flushing 


A LINE OF 45 MODELS 
Available from Stock — Catalog on Request 
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of R, 1 megohm and R, 4 meg- 
ohms have However, 
for many applications R 250,000 
and R 100,000 have been found 


satisfactory 


been used, 


For load requirements exceeding 
the rating of the output relay, a 


second power relay may be 


erated from it. 
The research in this development 


Op- 


Japanese Transistor Broadcast Receiver 


10 60 laut 


ANTEWHA 


Tw 


, 200 wif 


4}-—— 


Cireult diagram of the Sony TR-55 transistor superheterodyne broadcast receiver 


FIVE TRANSISTORS used in a 
superheterodyne radio broadcast re- 
ceiver built by Tokyo Tsushin Ko- 
gyo, Ltd. of Japan, licensees of 
Western Electric Co. Printed cir- 
cuit wiring is employed. The output 
jack permits use of an earpiece in- 


are 


stead of the self-contained 23-inch 
Four penlight 
furnish 6 volts on which the receiv- 
er operates for about 50 hours. 
Power output of 10 milliwatts is 
possible with 10 percent distortion. 
Field strength required is between 


loudspeaker. cells 


was supported jointly by the Army, 
Navy, Air Force con- 
tract with the Massachusetts In- 
stitute of Technology, at Cam- 
Massachusetts. 


and under 


bridge, 





1 and 2 millivolts per meter. The 
receiver tunes from 535 to 1,605 kc. 
Intermediate frequency is 455 kc. 
Selectivity is approximately 15 db 
at 10 ke off resonance. Photographs 
of the set were shown on page 12 
of the October ELECTRONICS. 


Antenna Arrays Insure Flat-Top Communications 


Scale model on rotating pillar 


MODERN aircraft carriers like the 
U. S. S. Forrestal have a double 
problem installing effective anten- 
nas, The antennas must furnish re- 
liable service over 360 degrees of 
direction. In addition, they must be 
effective over reasonable degrees of 
azimuth. But the antenna struc- 


174 


Microwave generator and horn 


not constitute a flight 
be substantially 


tures must 
hazard and must 
unaffected by other structures. 

The Forrestal’s uhf radio gear, 
used to communicate with jet air- 
craft, is said to have an effective 
range of 1.5 times that of previous 


equipment, Eight diversity anten- 


Detail of mode! receiving antenna 


nas are located on the gun tubs and 
corners of the flight deck. By virtue 
of their positions, the antennas are 
free from the interfering effects of 
other antennas, ship superstructure 
and reflections from the sea. 

Even with antennas at half their 
former height the new uhf system 
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Once your name was Og. You tired of shouldering 
mastodon steaks...of dragging your mate by her hair. 
You invented the wheel. 


Later, your name was Watt. Steam made your kettle-lid 


dance...and the Industrial Revolution was on. 


Yesterday, you were a bicycle mechanic named Henry...today, 


your brainchild’s descendants are counted in millions. 


Your name is legion. You created every linkage... 


every device...every system. 
You're an engineer. 


You make things work better... faster... more accurately 


..-more economically. 


Next week...next month...next year...some system will need 
a better, faster, more accurate or more economical 


means of recording...or indicating...or computing...or 
many models of HELIPOT* . . ° . 


precision potentiometers are controlling a process. 
stocked for immediate shipment 
-..our engineers will gladly 
adapt standard HELIPOTS to your 
requirements ...or build 


You'll want precision potentiometers. 


You'll discover that Helipot makes the most complete line... 


linear and non-linear versions...in the widest choice 
entirely new HELIPOTS for you. 


of sizes, mounting styles and resistances. You're an engineer 
Jor information and specifications Your career is in 


if fi st m p ect Pp entio veters 


Helipot would like 
to hear from you. 
Helipot Corporation /South Pasadena, California | 
Engineering representatives in principal cities | 
a division of BECKMAN INSTRUMENTS, INC, 
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N ELECTRONIC microscope 
By aesianed by CBS _Lab- 
oratories allows researchers in 
medicine and industry to view 
microscopic objects in color. 
Components of the system in- 
clude a standard laboratory mi- 
croscope, color camera, camera 
control console, color monitors 
and projectors. 

Resultant images from the 
system are brighter than images 
using conventional optical meth- 
ods. In addition, much less light 
is required at the specimen. 
Large bright color images using 
strictly optical microprojectors 
require such large amounts of 
light that many live specimens 
and some fixed slides are de- 
stroyed. Consequently, many 
specimens which up to this time 
have escaped practical enlarge- 


communications 
equipment used in 


provides greater 
range than 
World War ITI, 

Characteristics of 


the antenna 


Digital Voltage Divider Using 


DIGITAL voltage dividers are poten- 
tiometers consisting of a set of 
fixed resistors that are switched by 
a keyboard or other means to effect 
a voltage division. The simplest is 
the series type shown in Fig. 1A. 
When two or more decimal digits 
are used to set up a voltage division 
the number of resistors 
large and since precision resistors 
must be used, the total cost is high. 
A parallel type of divider has 
been developed in which only four 
resistors are required per decimal 
digit regardless of the number of 
digits. Fig. 1B shows the basic 
circuit. 

The output voltage is 


becomes 


G, . 
pm — - =~ | 
G t Gy 
where the resistors are expressed 
as conductances. 


The value of v can be varied by 


176 


THE FRONT COVER 


ment can now be. observed. 
In this system, a color cam- 
era is mounted on a Jaboratory 
microscope. The optics are ad- 
justed to focus the real field 
through the color drum seg- 
ments onto the face of the single 
image-orthicon pickup tube. 
The field-sequential system 
uses a 24 cps color-frame repeti- 


tion rate. Horizontal scanning 


system were tested in advance by 
Federal Telecommunication 
using a scale model of the carrier 
equipped with a scaled receiving an- 


Labs 


Four Resistors 


By L. J. 


Chief Hlectrical Hngineer 
Schatzki Engineering Co. 
Springfield Gardens 
Long Island, N. Y. 


KAMM 


transferring resistors from group 
G, to group G,. Proper choice of 
values for g:, 92, make possible a 


frequency is 29,160 cps and the 
vertical frequency is 144 cps 
interlaced 2 to 1. Aperture cor- 
rection and crispening circuits 
are used. 

The image from the com- 
pound microscope normally 
viewed by the eye is, in the 
color microscope, formed at the 
photocathode of the image orth- 
icon. This image, with a diag- 
onal of 1.6 in, is amplified elec- 
tronically in brightness and then 
magnified in size to a diagonal 
of approximately 11.5 in. on 
a small monitor, 18.5 in. on a 
larger monitor and 83 in. on a 
large-screen projector. This re- 
sults in image magnifica- 
tion of 7, 12 and 52 respectively. 
Using a 2-mm objective and a 
10 ocular, the overall magni- 
fication 16,800, 


size 


can be 


tenna. The rotating model was il 
luminated by a microwave horn and 
recordings made of signal strength 


versus orientation. 


different values 
different groupings of a 
small number of resistors. For ex- 
ample for a one digit divider, let 
9; 1 mho, 9g, 2 mho, g, = 3 
mho and g, = 4 mho. 

Then G, + G, 10 mhos and the 
combinations that can be made are 


number of 
of vw by 


large 


Table I—Digital Combinations of G, and G, Using Four Resistors 


Value Value 
in ' in 


mhos mhos 


10 
9 
% 


6 
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A COMPLETE LINE OF DEPENDABLE ENCAPSULATED RESISTORS 


STANDARD DESIGNS 
—a— 


PERMASEAL 


PRECISION WIREWOUND RESISTORS FOR 85C AND 125C AMBIENTS 


SPRAGUE ELECTRIC COMPANY + 
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When you have applications requiring 
accurate resistance values at 85C and 
125C operating temperatures, in units 
of truly small physical size—you'll find 
the resistor you want is one of the 46 
standard Permaseal designs in tab and 
axial lead styles. 

They meet or exceed requirements 
for all types of military and industrial 
electronic apparatus and instruments. 
They are “extra-protected” by a special 
Sprague-developed plastic embedding 
material that performs beyond the se- 


SPRAGUE 


vere humidity resistance specifications 
of MIL-R-93A and Proposed MIL-R- 
9444 (USAF). 

Permaseal winding forms, resistance 
wire and embedding material are 
matched and integrated to assure long 
term stability at rated wattage over the 
operating temperature range. 

These high-accuracy units are avail- 
able in close resistance tolerances 
down to + 0.1 %.They are carefully 
and properly aged for high stabil- 
ity by a special Sprague process. 


FOR COMPLETE DATA 
WRITE FOR COPY 

OF SPRAGUE oO 
ENGINEERING 
BULLETIN NO. 122A 


35 MARSHALL ST. * NORTH ADAMS, MASS. 


Want more information? Use post card on last page 
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ELECTRONS AT WORK continued) 


FIG. 1—Simple series voltage divider 
(A) requires a large number of preci 
sion resistors. Parallel type (B) can 
form a large number of digital values 
by varying combinations in G, and G, 


given in Table I. 
Similarly for a two-digit divider, 
8 resistors are used with values as 
follows 

g = 10 _= 


H 
fn = 20 2 
gs = 30 ji = 3 
gs = 30 ga = 4 


Resistors g, to g, are controlled by 
the hundredths digit switching 
while resistors g, to g, are con- 
trolled by the tenths digit switch- 
ing. 

For example, to obtain a value 
v,/V = 0.68 let G, 9, + Go+ gor 
10 + 20 + 2 32 and let G 
Ga + Ge + Os + Gr & Gs Or 30 + 30 4 
] + 4 68. Then G, + G 
32 + 68 100 and G,/(G, +G,) 
68/100. 

With the proper choice of g values, 


FIG. 2—Single-pole double - throw 
switching system for transferring re- 
sistors between groups G, and G, 
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Five times as many parts checked per day... 
with a Kodak Contour Projector 


the KODAK 
CONTOUR 
PROJECTOR 
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Here’s one company’s approach to the 
problem of receiving inspection that 
may help you save time, improve 
accuracy. 


TECHNOLOGY INSTRUMENT CORPORATION'S 
receiving inspection used to require 10 to 15 
minutes each to check incoming precision 
shafts by mechanical gaging. Inspection in- 
volved concentricity, diameters, shoulder 
locations, and other hard-to-measure di- 
mensions. Tolerances on these shafts 
components of precision potentiometers 
ranged from .002” to .0002”. 

Then they turned to optical gaging with 
a Kodak Contour Projector; inspection 


time was cut to 2 to 3 minutes per shaft. 


Here, again, is proof of how a Kodak 
Contour Projector often speeds inspection 
of precision parts. Dimensions difficult or 
impossible to measure by mechanical meth- 
ods frequently are easily checked using op- 
tical methods. And you can shift from one 
part to another simply by changing a fix- 
ture and chart-gage 

There’s a Kodak Contour Projector for 
every inspection or measurement job, 
whether in the toolroom, in receiving, pro- 
duction, or final inspection. And there’s a 
representative in your area who can evalu- 
ate your needs for you. To get in touch 
with him, or for a copy of the booklet 
“Kodak Contour Projectors,” mail the 
coupon below, 


EASTMAN KODAK COMPANY 


Special Products Sales Division, Rochester 4, N. Y. 


(_] Please send me a copy of your booklet “The Kodak Coniour Projectors.” 


(_] Put me in touch with your representative. 


NAME 
COMPANY 


STREET 


Wa.t more information? Use post card o» last page 





CIRCUIT DESIGN 
ENGINEERS 


for the 


FALCON 


Write to 
ENGINEERING 


STAFF RELATIONS 


HUGHES 


Aircraft Company 


Tucson, Arizona 


GUIDED MISSILE 


So accurate and deadly is the Hughes Falcon 
guided missile produced in Tucson, Arizona, for 
the U.S. Air Force, that it has knocked mancuver- 
Ing drone bombers out of the air even without an 
explosive warhead, Although its electronic brain 
can outwit any enemy bomber, it is the smallest 
guided missile in production, 

Because of this small size and consequent ex- 
treme miniaturized packaging, new production 
techniques have had to be conceived. This leads 
to production testing of individual parts, small 
integrated units, self-contained components, com- 
plete integrated systems, and simulated environ- 
mental performanc Ce 

The development of equipment for pre ducing 
and testing of suc h a missile provides a continuous 
challenge to engineers experienced in electronic 
circuit design including the following: 

Pulse—Power Supply ransistor—iF and REF— 
Clamping ~ Wave Shaping Switching — Phase 
Shift Input-Output Modulator—Discrimina- 
tor—Feedback—Video Circuits. 


ELECTRONS AT WORK 





7 o 


FIG. 3—Ten-position switch circuit for 
setting up digital voltage values with 
four resistors 


switching for each digit is inde- 
pendent of the switching for the 
other. 
For a three digit divider, 12 re 
sistors are used with values as 
follows 


g, = 100 10 
dy = 200 ‘ 20 
qd = 300 J 30 
04 300 Ig 30 


The simplest way to transfer re- 


Air-Conditioned 


Shielded Room 


t. 


Double-walled screen room comprising 
aluminum sheeting separated by insul- 
ating cores of paper honeycomb filled 
with plastic resin provides 100-db 
shielding from 14 kc to 1 kmc, Internal 
temperature can be maintained any- 
where between —-65 F and 140 F. It 
was designed by NYU for the Air Force 
and is air-transportable 
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NOW iti MEDIUM POWER 

: LOW NOISE FIGURE 
... GERMANIUM 2 Wah GAN 
AXIAL LEADS 
MINIMUM ALPHA-CROWDING EFFECT 
AT HIGH CURRENTS 

; CLIP-IN STYLE PACKAGE 

JUNCTION HERMETIC SEAL 


FUSED 


vw TRANSISTORS rHUGHES 


: ; 1" 
These devices offer ¢ vcellent performance 
characteristics, even up to higher power ratings, 
together with high gain and low noise figures 
' ' 

The new package is designed to dissipate 

‘ ' ; 
more heat. This makes it possible to maintain 


gh pe rformance characteristu 


The low ulpha-crowding effect make s the 

new Hughes transistor f irticularly adaptal le 

to high current medium power amplific rs, 

in addition to: Computers... Switching 

...Audio Amplifiers... 1-1 Amplifi rs 

Oscillators. For all types, maximum 

collector current is 100 milliamperes, and 

collector dissipation is 500 milliwatts. 

Under certain conditions, or when used with 
clips or with suitabl heat sink 

these ratings can be increased substantially. 

Detailed specifications for ea h type are 


av ul ibli in perune nt lata sheets. 


HUGH Ees ’ SEMICONDUCTOR DIVISION 


New York Chicago 
Los Angeles 


Aircraft Company, Culver City, California 
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ELECTRONS AT WORK continued 


oy lay ’ sistors from group G, to group G 
is to connect one side of each re- 


a sistor permanently to the output 
wire and connect the other side to 

Telephone one or the other of the end wires by 
Ato a single-pole double-throw switch 


as in Fig. 2 


Midget For manual setting by rotary 
OTD switch, each resistor is switched 
by a 10-position switch with cer- 
Releve tain positions connected to one side 
of the line and the other positions 
Cerda ' connected to the other side. For 
Core : manual setting by keyboard, each 
key must have 1, 2, 3 or 4 transfer 
Sealed A contacts and each resistor wired 
Toten) = as shown in Fig. 3 for the single 
a digit case, 
Sensitive Other values of g may be chosen 
Relays that are equally useful. Also, anal- 
¥ gous circuits may be developed 


Wel aalia ; 
9 for binary and other number sys- 


Your immediate needs for one or more tems. This circuit has been used 
relays of any kind are shipped from our greatly in digital servomechanisms using 
enlarged stock which includes hundreds of types both 2 digits and 3 digits and has 
in all popular contact arrangements and wo-ked 
coil ratings. 

Complete stocks of current standard types 


of leading manufacturers are maintained for Zener-V oltage Breakdown 


your convenience. Uses In Sili Diod 
: SCS N ? 8 
All relays are new, inspected and a mn OMICON 1710Ges 


unconditionally guaranteed to be as represented. By CarRL N. WULFSBERG 
24 hour delivery is routine. Phone us. ir Force Cambridge Research Center 


Cambridae Wass 


treba 


pit Ts) Tiare] 
Relays 
satisfactorily. 
Delay 
Cee 


Tita) 
Contactors 


Motor Starting 
tebe a9 GENERAL CHARACTERISTICS of the 
Distributors For silicon junction diode shown in Fig. 


ADVANCE ELECTRIC & RELAY CO. 1 indicate that it differs markedly 


from the point-contact germanium 


Differential 
tothe) 


All standard distributor types of Advance 
Relays are on hand in quantity. Save precious 
time — order from Relay Sales! 


tlt Tab ats type in two ways. 


treba Back resistances may exceed 10, 
000 mevgohms at moderate’ back 
voltages, and a sharp breakdown in 
back resistance occurs at a par- 
ticular back voltage, the so-called 
Zener voltage. A third important 
difference is the ability of the sili 
con diode to operate at high temper 
atures without serious degradation 


F RELAY SALES HAS MOVED TO THE COUNTRY! 
Mele Te Bigger, more efficient office, warehousing 
’ . and shipping facilities are providing even faster 
play 2 service for our customers. Lots of parking space. 
i \ Route 64 at E.J. & E. R.R. 


sy lo 
AD aa Please change your records 


Phone :West Chicago 1100 


ie) RELAY SALES 


P.O. Box 186-A West Chicago, i. FIG. 1—Characteristics of silicon junc 


tion diodes 
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MA 


. 


EMMI TG 


Me 


ee 


pe emia riemeiom ii em ste oe elias 
GTrictitcctmm\ Cae cele Ge Mme ma en 
are guaranteed to meet the requirements of your 
circuit to mutually agreed-upon shielding speci- 
fications. Dry hydrogen annealed, as required 

. of MuMetal, A.E.M. 4750, or whatever 
commercially available material is most suitable 
... fabricated or drawn... painted or lacquered 
to match any shade, or unfinished. Write for the 


industry's most complete catalog, MS-104, today. 


MAGNETICS inc. 


DEPT. E-26, BUTLER, PA. 
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What is YOUR 
» RELAY 


* 
This space 
reserved for 
your relay 


* 


R-B-M General Purpose Relays-- 


have solved many specific relay 
problems with no development 


or tooling cost to the customer. 


RBM has produced hundreds of 


thousands of magnetic relays 
from standard parts—designed 
and initially produced over seven 
years ago—to fulfill the need for 
dependable relays at low cost. 

The many variations of contact 


form and ratings, as well as ter- 


minal arrangements and mount- 
ing brackets, may well provide 
just the right relay for you. 
WRITE FOR BULLETIN 570— 
or better yet, tell us your require- 
ments. Bulletin 570 shows only 
a few of the many variations. 
& 

Whether a single relay or a relay panel 
complete with wire assemblies and cord 


sets, RBM may help you lower your costs. 


Controls for Electronic, 
oo = j ‘ is Refrigeration, In- 


dustrial, Appliance, 


ESSEX WIRE CORPORATION Communication and 


Logansport, Indiena Automotive Industries 


Want more information? Use post card on last page 


ELECTRONS AT WORK 


continued 


FIG. 2—Direct-current voltage regulator 


of its characteristics. 

Although back resistance de- 
rapidly with 
temperature, values in excess of a 


creases increasing 
megohm may be expected at 150 C. 
Forward resistance also decreases, 
but more slowly, while the Zener 
voltage normally increases slowly 
with temperature. Being junction 
devices, the diodes may have rather 





FIG. 3—Alternating-current peak volt 
age regulator 


high shunt capacitances. From one 
manufacturer’s data, very low Zener 
voltage diodes have capacitances in 
the order of 50 pyf; the capacitance 
decreases with 
voltage and drops to 2 or 3 ppf for 
diodes with high Zener voltages. 

Numerous applications of silicon 
diodes in switching circuits suggest 
themselves, especially where high 
back resistances are desirable, 
such as diode gates and matrix 
switches. Matched pairs and quads 
are available, which should provide 
more stable operation than the 
comparable germanium types in dis- 
criminator and modulator circuits, 
especially under the condition of 
widely varying temperature. Silicon 
diodes are efficient rectifiers, with 
rectification ratios at one volt of 
10° or higher. High-power types 
recently made available will un- 
doubtedly find wide application as 
power rectifiers and in magnetic 
amplifiers. 

Silicon diodes are suited for use 
in diode-capacitor memory devices; 


increasing Zener 
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CONVENTIONAL 
DESIGN 


SPACE SAVER 


ACTUAL SIZE 


B1142 Radar Tube 
7" diameter 


DU MONT Radar Tubes aid Miniaturization 


The new Du Mont compact, high-resolution radar tubes will save space 


and weight permitting full use of miniaturization techniques in airborne 
and other portable radat receivers. 
With resolution or light output comparable to standard tubes, these tubes 
offer substantial savings in both space and weight over more conventional 
designs. Tubes are designed to be supported at the faceplate only. 
Together with the small neck ending in a nine-pin miniature base, 
this simplifies connections to the tube and saves weight in supports 
and tube socket. 
The low-current heaters in the 5” and 7” tubes draw only 0.3A. B1132 
Therefore cooling problems and power requirements are much less in Radar Tube 
: , 10” diameter 
equipment using one of these tubes. 


| TABLE OF IMPORTANT SPECIFICATIONS B1125 
iis eee Radar Tube 


® ] | DEFLECTION 5’ diameter 
| TYPE DIAMETER LENGTH | FOCUS | DEFLECTION | ANGLE 





70 
‘ B1144 Radar Tube 


5" diameter 


@ FOR COMPLETE DETAILS, WRITE: TECHNICAL PRODUCTS DIVISION ou Mon 
ALLEN B. DU MONT LABORATORIES, INC., 760 Bloomfield Avenue, Clifton, N. J 
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ELECTRONS AT WORK continued 


since the back current may be in 
the order of 10° ampere, relatively 
long storage times should be pos- 
sible. Low back resistance of the 
diode at the Zener voltage may b. 
utilized in a number of applications, 
such as limiting or clipping circuits 
in which no bias voltage is required 
and in devices protecting against 
voltage surges. 

Since Zener voltage for a particu- 
lar diode is constant over wide vari- 
ations in reverse current, the diode 
is suited for use in d-c voltage- 


> 


| ae 
is. 


FIG. 4—Diode used as d-c coupling 
device 


regulating or reference circuits, 
such as that shown in Fig. 2. Re 
sistor R should be so chosen that 
the reverse current in the diode does 
not exceed a value given by the 
ratio of the maximum power dissi- 
pation of the diode to the Zener 
voltage. 

Silicon diodes have several advan- 
tages over gas tubes as voltage reg- 
ulators, Since any Zener voltage in 
the range of three volts to several 
hundred volts may be specified, the 
diode is a highly flexible device in 
this application. 

No special provision need be made 
to insure a minimum starting po 
tential, since this and the working 
potential are virtually the same in 
the silicon diode. A further advan- 
tage is that the diode may be 
shunted with a large filter capacitor 
without danger of oscillation. 

A simple a-c peak voltage regu- 
lator may be constructed by con- 
necting two silicon diodes back to 
back, as shown in Fig. 3. The 


“ oa 
¥ you are still making peak output voltage is limited to the 


your own multiforms — let 

Manse! help you with your Zener voltage of the diodes, which 

particular problems. may lie anywhere in the range from 
three to several hundred volts. This 

Write to Dept. E for circuit could also be used as an 

complete information about effective speech clipper. 

Steatite, Glass Multiforms MANSOL CERAMICS COMPANY Figure 4 shows a diode used as a 


and our production facilities. TTLE STREET, BELLEV F coupling device between the plate 


CABLE ADDRESS; Mansol - Belleville, New Jersey of one stage of an amplifier and the 


186 Want more information? Use post card on last page December, 1955 — ELECTRONICS 





TUNING FORK 
RESONATORS : 
THE ULTIMATE 
IN PRECISION 
AUDIO 


FREQUENCY 
CONTROL Y 





Mercury e 
with PI 


Mercury Pack 
with 
Pig-tail Leads 


Mercury Batteries Provide 
Dependable Power in Small Space 


General Mercury Batteries are helping many manufac- 
turers take even greater advantage of transistors. The 
outstanding quality, and the high ratio of energy to size 
of these batteries is helping to build more compact, 
easier-to-handle portable miniaturized products with- 
out loss of efficiency. 


Already the use of these tiny but powerful mercury 
batteries has spread throughout the hearing aid indus- 
try. The results are smaller, lighter instruments with 
greatly improved performance. 


We invite you to investigate the possibilities General 
Mercury Batteries have for your product. They can be 
made in“ power packs” in an unlimited number of series, 
parallel or series-parallel combinations. General" power 
packs” are made up of individual cells joined together 
by General's special surge-weld process. We will be 
glad to send you complete technical data. If you have 
specific questions we will be most happy to answer them. 


Ue aes 


13000 ATHENS AVE., CLEVELAND 7, 
BOvlevard 2-0030 


Want more information? Use post card on last page 


ELECTRONS AT WORK (continued) 


grid of a following stage. While a 
resistor may be used in place of the 
diode to achieve the necessary 
change in level, there is a signal! 
loss owing to the voltage-divider 
action of the resistors. By using 
a diode, the full signal amplitude is 
retained, the d-c level being reduced 
by a factor equal to the Zener volt- 
age of the diode. 

Good transient response is pos- 
sible with a proper shunt capacitor 
A l-me square wave with 0.1-ysec 


FIG. 5—-Silicon diode slicing circuit 


rise and fall times was generated at 
the plate of V, of Fig. 4 and, with 
the diode properly shunted, virtually 
no change in amplitude or wave- 
form was observed at the grid of V,. 
The d-c level, however, was reduced 
by 60 volts, the Zener voltage of 
the particular diode used. 

Figure 5 shows a fast slicing cir- 
cuit; V, conducts until its grid po- 
tential falls below the slicing level, 
when the current is suddenly trans- 
fered to V,, as indicated by the 
waveforms. Normally, the grid of 
V, is returned to a fixed direct volt- 
age, which makes the slicing level 
dependent on the d-c level of the 
incoming signal. 

By including a silicon diode -as 
shown, with a suitable R-C smooth- 
ing network, the difference in the 
d-c levels of the two grids is fixed 
by the Zener voltage of the diode. 
With output amplitude dependent 
on the d-c level of the input signal, 
there is virtually no change in the 
slicing operation of the circuit with 
input levels ranging from 75 to 175 
volts. 

Silicon diodes facilitate design of 
a simple and accurate method of 
converting a binary number stored 
in a shift register into an analog 
direct voltage. The accuracy re- 
quired of such a device is 1 part in 
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Factory: Huntington, Indiana 


TRU-OHM PRODUCTS, division of Model Engineering & Mfg. Co., Inc., General Sales Office: 2800 N. Milwaukee Ave 


Vol. 80,000,000 


1955-56 


Factories 
Huntington, indiana 


, Chicago 18, Ill, 


No. 80,000,000 


80 MILLION SOLD! 


TRU-OHM 


Special size resistors: Tru-Ohm's highly skilled factory trained technicians 
turn out large varieties of special resistors, Complete data of these special 


size resistors is available. 


t Ee 


Complete line of power rheostats ... 
of finest quality with UL approval; 


variety from 25 watts up. 
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High Quality, Speedy 
Delivery Sets Record 


Over 50,000 square feet of the most 
modern manufacturing facilities, in- 
cluding a brand new furnace, enable 
volume production . . . assure faster 
delivery, finer quality, better prices. 
And TRU-OHM EXPEDITES FOR 
TOU .. 
Inquiries Invited. You can get the 
complete story of Tru-Ohm’s tre- 


. Ships on time. 


mendous growth and why, by writ- 
ing to 2800 N. Milwaukee Ave., Chi- 
cago 18. Let Tru-Ohm’s experts solve 
your resistor and rheostat needs. 


Want more information? Use post card on last page 


is Now the World’s Largest Producer of Wire- 


Wound Resistors! 


Chicago .. . From Tru-Ohm’'s general 


sales office. Since starting just a few 
ago, TRU-OHM PROD. 


UCTS has grown phenomenally to ten 


short years 
times its original capacity. Having just 
produced its 80,000,000th wire-wound 
resistor, Tru-Ohm is now the world’s 
largest growing and largest producers 
of wire-wound resistors. 


Resistor No. 80,000,000. One of many 
wire-wound resistors which are turned 
out by the thousands daily. 


For Original Equipment 
or Replacement Needs 


A complete line of resistors as well as 
a complete line of power rheostats are 
now produced for the finest industrial 
manufacturers in the world for re- 
placement applications...sold through 


parts jobbers. 





WESTINGHOUSE 
NEW SILICON 


RECTIFIER puts you ahead... 


High-temperature operation. Exhaustive tests have shown that 
these units are capable of operation up to 200°C with no detectable 


aging in their characteristics. 


In rectifier efficiency. Forward voltage drop reaches only 0.85 
volts at 40 amperes, 190°C junction temperature. Efficiency is over 
99%. Ratings up to 200 volts maximum peak inverse are available in 
four classifications: 50, 100, 150 and 200 volts. 


In compact design. Westinghouse silicon power rectifier (shown 
actual size above) takes only 1/50th the volume of the comparable 


selenium rectifier. 


Write today for your free application 

Facts Folder describing the full range of 

silicon power rectifier characteristics. These oe ee ae 
rectifiers are available for immediate de- 
livery. Call your local Westinghouse sales 
office, or write: Westinghouse Electric 
Corporation, 3 Gateway Center, P.O. Box 
868, Pittsburgh 30, Pa. J-80002 


you can 6€ SURE...i¢ irs 
Westinghouse © 


Wait more information? Use post card on last page 


ELECTRONS AT WORK continued 


2", where n is the number of binary 
digits. If n is greater than 4 or 5, 
it is usually necessary to provide 
the flip-flops in the register with 
buffer stages, which may work into 
a ladder-adding network or drive 
relays that control suitably weighted 
resistors, 

The method shown in Fig. 6 re- 
quires no additional stages, and is 
relatively independent of tube char- 
acteristics and supply voltages. The 
shift register flip-flops are com- 
prised of pentode pairs, with the 


0 SCREEN OF FF 


FIG. 6—Digital-to-analog voltage con- 
verter 


screen of each pentode that is cut 
off when storing a one connected 
as shown. With ones stored in the 
flip-flops (screens cut off), the first 
flip-flop, which contains the most 
significant digit, contributes a cur- 
rent E./R, the second a current 
EF). /2R, and so on. 

This binary weighting of the cur- 
rents supplied by the various stages 
then results in a current (or volt- 
age) proportional to the binary 
number stored. The only require- 
ments placed on the tubes are that 
no screen current flow when a one 
is stored and that sufficient current 
be drawn when a zero is stored to 
cut oF the associated collector 
diode, with resultant zero current 
contribution. 

Use of silicon diodes as collectors 
reduces the back current of a cut- 
off diode to a negligible value, while 
offering a very small resistance in 
the forward direction. The accu- 
racy of the circuit is chiefly depend- 
ent on the tolerances of the resistors 
and the ability of the regulating 
diode to maintain a constant voltage 
E.. The most critical resistor is the 
one associated with the first flip- 
flop, which should have an accuracy 
of at least 1 part in 2". 

Since highly precise resistors are 
available, the limiting factor will 
normally be the regulating diode, 
which must compensate for varia- 
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ADVANCED TRANSFORMERS 
AND MAGNETIC AMPLIFIERS 


“Advanced” means the smallest, 
most modern and most efficient minia- 
ture components it is possible to make 
today . . . built to the most precise, 
demanding specifications of the elec- 
tronics industry. 


BETTER PERFORMANCE WITH 
LESS WEIGHT AND SPACE 


1, Thin-gauged, grain-oriented nickel 
alloys yield improved magnetic 
properties. 


. Glass, asbestos, silicone, and poly- 
ester film insulations allow higher 


One of Cole's “advanced” operating temperatures. 


miniatures compared to an or- 
dinary lead pencil. . Skilled craftsmen using miniaturi- 
zation techniques highly developed 


and applied at Celco. 


MISSILE AND AIRCRAFT 
Miniaturized Components 


Transformers 
@ Chokes ®@ Matching 
@ Low Level input © Output 
@ Transistor Circuits 


Magnetic Amplifiers 


@ Demodulotors @ Limiters 
@ Saturable Reactors © Signal 
@ Pulse 


Take advantage of the Celco design and 
production experience in this specialized 
field. Get a Celco estimate—improve your 
quality—reduce your cost. 


Constantine énginecring Laboratories Co. 


Want more information? Use post card on last page 
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ELECTRONS AT WORK 


tions in the supply voltage as well 
as a total variation 22,/R in the 
output current. By choosing the 
proper diode and operating it at a 
suitably high current, variations in 
E., can be held sufficiently low that 
the circuit can be made good to 8 
digits, which implies an accuracy of 
1 part in 256. 


Reflection-Type 
Asymmetrical Waveguide 


‘By Koryu IsuHu 
Microwave Laboratory 
Nihon University 
Surugadai, Tokyo, Japan 


ONE-WAY TRANSMISSION waveguides 
using ferrite and resistive film at- 
tenuators depend on Faraday rota- 
tion of the electromagnetic wave. 
Waves in the forward direction 
may pass through the 
without high attenuation but waves 
in the opposite direction are ab- 
sorbed by the film 
cannot pass. 

A reflection-type 
waveguide described 
combination of H-plane tapered iris 
and matching Figure 1 
shows a diagram of the reflection- 
type asymmetrical waveguide. 

The H-plane tapered iris made 
of thin metallic film is located in 
the rectangular waveguide. This 
iris determines direction of power 
transmission. The discontinuity of 


waveguide 


resistive and 


asymmetrical 


here uses a 


screws. 


MATCHING 
f SCREWS 


FIG. 1—Cross-section of asymmetrical 
waveguide in the E and H planes 
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Er RX Meter combines all necessary 
RF Bridge Test functions 


Completely self contained . . . quick, easy 
broad band measurements, on components 
or coaxially connected elements 


OUTER CENTER CENTERING 50 OhM 
CONDUCTOR CONDUC TOR GUIDE TERMINATION 


48 
MA 


apaetr wht Mun bag 


Co-ax Adapter Kit Type 515-A adapts RX Meter 
for coaxial connections. 


TYPE 250-A FREQUENCY RANGE 500 kc to 250 mc 


The RX Meter Type 250-A is a completely engineered measur- 
ing instrument including a broad band RF oscillator, RF 
bridge and null detector. The parallel resistance and parallel 
capacitance or inductance of the unknown is indicated on 
precise, easily -read dials. Components such as resistors, capa- 
citors or coils, are connected across two unbalanced binding 
post connec tions on top of the instrument. The Co-ax Adapter 
Type 515-A, shown above, replaces the binding posts in a 
few seconds with a Type N Connector for measurement of 
coaxially connected devices. No corrections are necessary over 
the entire frequency range for most measurements. 


Dynamic measurement of a junction transistor under con- 


ditions of variable bias and applied RF. Similar procedures 
can be used with vacuum tubes. 


, 


The RX Meter provides a simple, accurate means of measurin 
independently, the RF resistance and reactance of a widh 
variety of materials, components and circuits. It is also useful 
in making other types of measurement. 


e€ 


Dynamic measurements of the parameters of transistors and 
vacuum tubes can be made. D.C. current up to 50 ma can flow 
through the bridge terminals permitting simple direct biasing 
of the unknown element. By a simple sepaaiiaii the RF volt- 
age across the unknown can also be varied, permitting meas- 
urement of input and output impedance i a wide variety 
of conditions. 


The RX Meter measures the characteristic impedance, a 

chenutiien end crepnaiinn <lety oh GOODIO Calin. Cable characteristics can be measured on the RX Meter 

using a very short cable —— A simple measurement will 

SPECIFICATIONS yield the characteristic impedance, attenuation and propaga- 

FREQUENCY RANGE: 500 KC to 250 MC in eight ranges. tion constant. By the use of a balun the same characteristics 
FREQUENCY ACCURACY: + 1%. can be measured for balanced cables. 

RESISTANCE RANGE (Rp): 15 to 100,000 ohms. 


CAPACITANCE RANGE (Cp): —100 mmf to +20 mmf 
(may be extended). 


INDUCTANCE RANGE (Lp): 0.001 wh te 100 mh. 


TEST VOLTAGE: 0 volts D.C. (Up te 50 ma may be passed through unknown , 
terminals). 0.1-0.5 volts R.F. (may be conveniently reduced to 20 mv). BOONTO GKADIO 
. , OP tua 


Type 250-A_ Price: $1250.00 F.0.B. Beenton, WN. J. 
Type 515-A_ Price: $32.50 F.0.8. Boonton, N. J. 


POWER REQUIREMENTS: 105-125 volts, 50/60 cps, 60 watts (internally 
regulated). LON 


BOONTON -NJ-US-A 
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How Big is a Toroid? 


As large or as small 

as your needs require... 

if your source is B&W. 
Barker & Williamson can 
provide precision toroidal 
coils wound on a production 
line basis from doughnut 


size to aspirin size. 


A sure cure for production 
and miniaturization 


headaches. 


wy 
Barker & Williamson, Inc. 


237 Fairfield Ave., Upper Darby, Pa. 


Want more information? Use post card on last page 
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FIG. 2—-Frequency characteristic of re- 
flectionless termination 


the iris for forward transmission is 
compensated by matching screws. 

Operation in the forward direc- 
tion is as follows. Transverse // 
plane width of the narrow mouth of 
the iris is shorter than the half 
of the cutoff wavelength. There- 
fore, even if the iris is made of 
tapered waveguide and the imped- 
ance is gradually transformed, this 
section acts as a discontinuity. This 
discontinuity is, however, compen 
sated with matching screws. 

If the wave comes from the oppo- 
site direction, power cannot pass 
the narrow mouth of the iris. Be- 
cause this size is below cutoff and 
since there is no matching device 
the discontinuity of the narrow 
mouth is not compensated. Match- 
ing screws at the right side do not 
act in the field free region this 
time. 

Wave power transmission coeffi- 


BACKWAR( 


FORWARD 


—— 


BACKWARD 





9000 
ENC 


FIG. 3—Transmission characteristic of 
tapered iris in both directions 
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ie are the last twelve words of the invocation 
given at the launching of “Seawolf.” 


(4 As the second nuclear-powered submarine to be completed 
within the past 20 months .. . it dramatically re-affirms 
our entrance into a brand new era! 


In asmaller way ... yet significantly . . . it also 


because the awful re-affirms Norden-Ketay’s leadership in the field of 


electronics and instrumentation. For based upon 


alternative is the their experience, research facilities, and performance in 
volume production ... The Precision Components 
end of ail life” XS Division of Norden-Ketay was chosen by 
General Dynamics Corporation, builder of “Seawolf,” 
to supply the SY NCHROS which translate electrical 
impulses into positioning data . . . another 
example of how Norden-Ketay serves most of the leaders 


in automatic controls ... where reliability counts most! 


N OS « SERVO MOTORS « DIGITAL CONVERTERS « 
RATE GENERATORS « RESOLVERS « MAGNETIC 
AMPLIFIERS * GEAR TRAINS * VARI-OHM 
POTENTIOMETERS « NAVIGATIONAL SYSTEMS « 
Set S ite FIRE COMFROL SYSTEMS + SERVO MECHANISMS + 
a ' ATRBORNE INSTRUMENTS « BOMB DIRECTOR SYSTEMS « 


Seawolf Launching Invocation, July , , 5 ; 
: , . COMMUNICATIC 1QUIPME . 2UTERS « 
1955, by Lt. Comde, Paul F. Bradley, CLASS Umar. © sane 


(ChC), USN. “Therefore, reverently we ACRAGAGE PRESSURE GAGES 

ask Thee, O God, of both the atom's law and “ i ; 

man's reason, to bless and guide them to No RDEN- Ket AY ( ORPORATION 
life more abundant... to peace . . . because the 4 

awful alternative is the end of all life.” 99 Park Avenue, New York 16,N.Y. 


DIVISIONS: 


The Norden Laboratories, White Plains, N. Y¥ 
Precision Components Division, New York, N. Y 
Commack, Long Island, N. Y 


: 2 P Western Division, Hawthorne, California 
Our expansion program requires; Scientists* Engineers + Instrument and Systems Division, Milford, Connecticut 


Precision Instrument Makers—write to §. W. Wilson 
t SUBSIDIARIES: 
The Probman Manufacturing Company, Inc., Miami, Pla 
Nuclear Science and Engineering Corporation, Piutsburgh, Pa 
Vari-Obm Corp., Amityville, Long Island, N. Y 
Scsentific Specsalises Corporation, Boston, Ma 
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PUSH-BUTTON SWITCH TYPES 


Looking for precision-built push-button or snap-action 
switches in the 15 to 50 ampere range with operating 
pressures of approximately 4 pounds? 

Chances are, Hetherington has just what you want — 
in standard types—backed by a record of proved per- 
formance in critical aviation or military applications. 
Just about any circuit, activating arrangement or mount- 
ing style is available and each standard type is readily 
adaptable to numerous and inexpensive variations. 

Write for catalog—or send details of your requirement 
for recommendation by Hetherington switch specialists. 


HETHERINGTON, INC., SHARON HILL, PA. 


West Coast Division: El Segundo, California 


PROMPT 
DELIVERIES ... 
LARGE QUANTITIES 


OR SMALL HETHERINGTON 


SWITCHES WITH BUILT-IN INDICATOR LAMPS 
MINIATURE SWITCHES 
TOGGLE SWITCHES © ROTARY SWITCHES 
SWITCHES TO MILITARY SPECIFICATIONS 


Want more information? Use post card on last page 


ELECTRONS AT WORK (continued 


Oh emnaaalesis 
8600 9,000 
FREQUENCY IN ™ 





FREQUENCY IN MC 


FIG. 4—Characteristics of matching 
transformer section of asymmetrical 
waveguide 


cients of this asymmetrical wave- 
guide were measured by conven 
tional method using a_ standing 
wave detector and _ reflectionless 
termination. 

Figure 2 shows the frequency 
characteristics of the reflectionless 
termination. The vswr is less than 
1.15 and the power transmission 
coefficient is more than 99.5 per- 
cent over the range of 8,700 to 9,700 
me, 

Transmission characteristics of a 
section of the tapered iris alone 
is shown in Fig. 3. The wave trans- 
mission is asymmetrical but the 
forward transmission coefficient is 
too small. 

Figure 4 shows the transmission 


6( 


go} BACKWARL 


4 = 600 9000 9400 980 
of 


( 0 
9000 9400 00 
- since ove FREQUENCY IN MC 


FOR @ARD 


FORWAR 
9000 940 


FREQUENCY IN 


FORWARD 


BACKWARD 


anammnt 


$0 $00 9400 9600 
FREQUENCY MW 
FIG. 5—Characteristics of complete 
waveguide adjusted for maximum for- 
ward transmission (A) and optimum 


transmission coefficients at 9.180 mc (B) 
and 8,785 mc (C) 
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easy 
answer 
to all 
your 
test 
problems... 


LFE’s 411 “EASY-SIX” oscilloscope 


Gone are the days when a scope with 100 kc bandwidth would satisfy most 
of your research requirements. Today you need a precision instrument of 
unparalleled accuracy, capable of tackling dozens of different assignments. 


That’s where the “Easy-Six” comes in. Precision engineered to handle the 
most advanced electronic research, this LFE Model 411 is nonetheless so 
easy to use even unskilled operators can quickly grasp the essentials. 
Six X-axis plug-in units provide the flexibility needed to meet a wide 
_range of requirements. 

If you're looking for an accurate, precision, general-purpose scope that’s 
‘@asy to operate, write for our free bulletin about the LFE 411 “Easy-Six”’, 
or contact your local LFE Engineering Representative. 


LABORATORY FOR ELECTRONICS, INC. 
75 Pitts Street, Boston 14, Massachusetts 


FOR EXPORT SALES CONTACT ANDREW SZUCS, INC., 50 BROAD ST., NEW YORK 4, NEW YORK 


ee » - sateen - —— a a a - ae 
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Semicond 
EngINeetS 
and Sclentis 


GENERAL MOTORS offers exceptional opportunities in 
this field as a result of newly expanded programs of research 
and development—and now, also, pilot plant production. 


These are permanent programs of great and increasing im- 
portance to General Motors in its electronic, automotive, 
aircraft engine, locomotive, household appliance and mili- 
tary activities—not just temporary study or short-term 
development programs. 


Physicists, physical chemists and electronic engineers with 
baccalaureate or advanced degrees and those with transis- 
tor, diode, photo-cell, other semiconductor and related 
experiences in research, development or process and produc- 
tion will find: 


e Important, interesting and challenging problems 

@ Modern facilities 

e Congenial association with others skilled in these sciences 
Resulting in maximum personal satisfaction, development 
and recognition. 


Upper-level positions for those shown to qualify. 


The unusual employe benefits of General Motors are pro- 
vided by this 20-year-old GM electronics division. Reloca- 
tion expenses are paid. Pleasant Indiana community with 
excellent living conditions, schools and many other advan- 
tages. Letters held in complete confidence. Give information 
on education, experience, military duty and personal data. 


Address: Personnel Director, Department MM 


GENERAL 
MOTORS 


DIVISION OF 


KOKOMO, INDIANA 


Want more information? Use post card on last page 
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ELECTRONS AT WORK (continued 


=| (Aa 


Three sections of asymmetrical wave- 
quide before assembly. Tapered iris is 
at center 


characteristics of the matching- 
screw section. This section is al- 
most symmetrical. 

With the iris section and the 
matching-screw section combined 
the power transmission character- 
istics is as shown in Fig. 5. In 
Fig. 5A, the matching screws were 
adjusted to obtain maximum for- 
ward power transmission coefficient 
at 9,615 me. Fig. 5B and Fig. 5C 
show optimum transmission coeffi- 
cient at frequencies of 9,180 me and 
8,785 mc, respectively. 

For Fig. 5A, the backward trans- 
mission coefficients were also im- 
proved by the matching screws but 
the asymmetrical nature of the 
waveguide is not so good. 

In the case of Fig. 5B, the asym- 
metrical nature of the waveguide is 
very good over the range of 8,790 
to 9,270 mc. Resonance due to both 
the tapered iris and the screw 
tuners are observed at 9,250 me 
and forward attenuation is a bit 


Radar Movie 


A twenty-minute motion picture film 
called “Safe Passage” produced by 
Raytheon Mig. Co., Waltham, Mass., 
shows some of the faulty techniques 
that have resulted in collisions be- 
tween ships equipped with radar. 
Made with the assistance of the Coast 
Guard and others, the sound film is 
available on loan for education 
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wattmeters, too 


USE RUCIBLE PERMANENT MAGNETS 


for maximum energy... minimum size 


With Crucible alnico magnets you get consistently Crucible has been a leading producer of these pow- 

higher energy product ... which means more energy erful magnets ever since alnico alloys were first devel- 

from a smaller magnet. oped. And its magnet experience is backed by over a 
That’s why they provide maximum design freedom _ half-century of special purpose steelmaking. 

for manufacturers of watt-hour meters, voltmeters, For technical assistance in solving magnet applica- 

and devices of all kinds requiring magnets from 0.2 tions, call Crucible. Crucible Steel Company of Amer- 

ounces to several hundred pounds. ica, Henry W. Oliver Building, Pittsburgh 22, Pa. 


first name in special purpose steels 


Crucible Steel Company of America 
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TYPE 3XP 


ANOTHER 
EXAMPLE OF 


—Weiman 


PIONEERING SB P 

3XP RAYONIC CATHODE RAY TUBE provides a brilliant and 
sharply-defined trace and high deflection sensitivity at medium anode poten- 
tials. When comparing 3RP operating at 1000 volts second anode against 
3XP operating at 2000 volts, the results are astonishing. For the same spot 
size, 3XP light output is improved by a factor greater than 4, vertical 
deflection sensitivity improved by a factor of 2, while the horizontal sensi- 
tivity remains unchanged. Because 3XP is enclosed in a short envelope and 
has half the inter-electrode capacities of the 3RP, the tube lends itself admir- 
ably to high frequency video work as well as for low repetitive operation. 


TECHNICAL DATA The basic properties of the cathode ray tube that 


concern the designer or the user are: deflection 
sensitivity, unit line brightness, line width, static voltage requirements and 
physical size. A comparison between cathode ray tubes manufactured by 
Waterman Products Company is shown in the table below. These tubes are 
available in P1, P2, P7 and P11 phosphors. 3JP1, 3JP7, 3SP1 and 3XP1 are 
available as JAN tubes , 


PHYSICAL DATA 


Med Diheptal 
8" Sm Duodecal 
9%"" | Sm Duodecal 
9%" | Sm Duodecal 


8%"' | Loctal 


* Deflection in volts per inch 


**L ight output of an elen ment of a raster line (one mm 
long and not exceeding 65mm in width) in microlumens, 


WATERMAN PRODUCTS CO., 
PHILADELPHIA 25,PA. CABLE ADDRESS; POKETSCOPE 


MEMO WATERMAN PRODUCTS INCLUDE 
(ml 3JP1, 35P7, 35P1, 3XP1 JAN RAYONIC® 


wh, Cathode Ray Tubes 


All heaters 6.3 V AC, .6 AMP. 
INC. 


33? —3MP—3RP—3SP—3XP RAYONIC 
CATHODE RAY TUBES 

Available in P1, P2, P7, and 
Pil eee 


POCKETSCOPES® a 


WATERMAN PRODUCTS nish teas Eaeaitoone 
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ELECTRONS AT WORK (continued) 
high for some purposes. 

In Fig. 5C, the asymmetrical 
nature is best over the frequency 
band from 8,700 to 9,200 me. In 
this range, the forward attenua- 
tion is less than 0.8 db. 

At frequencies higher than 9,250 
mc the cutoff effect of the tapered 
iris is not as effective for backward 
transmission and asymmetrical na- 
ture is weakened. In the useful 
range of the frequencies, high 
standing-wave ratio for backward 
transmission shows part of the inci- 
dent wave power is reflected. 

The author wishes to thank K. 
Owaki, 8S. Sonoda, I. Yokochi, 
Kenichi Fujinawa, Takeshi Hara 
and Nobuyoshi Watanabe. 


Testing UHF DX 


AN EXPERIMENTAL beyond-horizon 
circuit has been set up by Radio 
Corporation of America in co-oper- 
ation with RCA Victor Ltd. of Can- 
ada, linking Covey Hill, Huntingdon 
County, Quebec, with Riverhead, 
Fie ee 

Put into operation last August, 
the circuit spans 288 miles. Fre- 
quency of operation is 468 me, so 
that propagation is necessarily by 
means of tropospheric scatter. The 
parabolic antenna used is a 40-foot 
dish mounted on a 50-foot tower. 
Covey Hill, most northerly peak of 
the Adirondacks, has an elevation 
of 1,100 feet. 

Effected radiated power of the 
transmitting installation is 428 kw, 


Forty-foot parabolic antenna beams 
RCA signals from Canada to Long 
Island in test of long distance uhf 
propagation 
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What is solid state electronics ? 


ou have already received great services from “Solid State 
Electronics”... but much more is coming your way! 


This side of radio science is both old and new. It started 
with the galena detector which gave you signals you could 
hear. In phosphers that glow in response to electronic bom 
bardment, it gave you, first, a picture tube —and now, full 
color television. 


¢ 
Pe cattl a 


Proceedings of the a 
; A 

mt Ferrites that store and repeat electronic signals—the memory 
elements of the computer—are the next stage in this radio 
engineering. Tomorrow, “steareatronics” (as Cornelius Ryan 
calls it in Collier's) will provide silicones and other solid state 
materials which will store heat and power from the sun to 
serve you. 


A working summary of this science is offered to you in the 
December issue of “Proceedings of the IRE’’—from back 
ground data to the newest research. This one issue, some 
300 pages, is the word count equivalent of a 600-page text 
book .. . useful, up-to-the minute. It is a history-making issue 
you will treasure for years. 

Price to non-members . . . $3.00 


(All IRE members will receive this December issue as usual. 
Extra copies to members, $1.50 each.) 


Every Article Is a ‘Treasure’ in this History-Making Issue 


“Lead Article,” by Dr. Frank Herman, RCA Laboratories, Inc “Photoconductivity in some of the sulfides and selenides,” by Dr. 


“Field of Ferrites,” a paper covering the history of the development Richard H. Bube, RCA Laboratories, Inc 
of ferrites, by Dr. E. W. Gorter, The Philips Co “Performance of Photoconductors,” by Dr. Albert Rose, RCA Lab 


“Ferrite Developments,” by Dr. Paul N. Russell oratories, Inc 


“Historical background and current state of the art in dielectric “Lead Salts or Infra-red Photoconductors,” by T. S. Moss 
materials,” by Dr. E. T. Jaynas, Stanford University “Design & Performance in a Storage Light Amplifier,” by Rosenthal 
“Future trends and unsolved problems in dielectric materials,” by Jennie, Allen B. Dumont Labs 

Dr. Gen Shirane, Pennsylvania State University “An Electroluminescent Light, Amphtyme Picture Panel,” by B. Kazan 
“History of Semiconductor Research,” by G. L. Pearson and W. H and F. H. Nicoll, RCA Laboratories, Inc 

Brattain, Bell Telephone Laboratories, Inc “Cathodoluminescence,” by Dr. G. F. J. Garlick, University of Birming 
“Germanium and Silicon,” by G. A. Morton and M. L. Schultz, RCA ham 


Laboratories, Inc “Electroluminescence,” by Prof. Georges Destriau and Dr. Henry F 


“Conductivity, Hall effect and optical absorption of intermetallic Ivey, Faculte des Sciences de Paris 


compounds,” by Dr. H. P. R. Prederikse, National Bureau of Standards “Physical Chemistry of Phosphors,” by Dr. F. A. Kroger, The Philips Co 


PROCEEDINGS OF THE IRE 
1 East 79th Street, New York 22, N. Y 


) Enclosed is $3.00 


) Enclosed is company purchase order for the December, 
1955 issue on “Solid State Electronics’ 


Send to: 


The Institute of Radio Engineers 


1 East 79th Street . New York 22, N. Y. 


Name 
Company 


Address 


See ee ee ee ee eee eee eee ey 


City & State 
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LAPP 
GAS-FILLED CONDENSERS 


for duty at 


High Voltage 


High Frequency 


Lapp’s experience of 18 years of design and manu- 
facture of gas-filled condensers is back of this 
precision-made unit and its promise of years of 
trouble-free duty. It is small in size and low in loss, 
offers high voltage and current ratings, high frequency limits, safety, punc- 
ture-proof operation and constant capacitance under temperature variation. 
The entire electrical and mechanical assembly of the Lapp gas-filled con- 
denser is supported by a top aluminum ring, the steel tank serving only as a 
support for this ring and as a leak-proof gas container. High-potential plates 
are carried on a rigid center stud which is supported by a top ceramic bowl. 
Grounded rotor plates are carried on ball bearings nearly the full tank diameter. 
This construction provides a grounded tuning shaft on variable models and 
makes possible efficient and complete water cooling for high current operation. 
Models in four tank diameters, 7” to 18”, are available, in variable or fixed 
capacitances, for duty up to 30,000mmf; in current ratings to 400 amps at Ime; 
operating voltages to 80Kv peak. Write for Bulletin 302, with complete de- 
scription and characteristics data, Lapp Insulator Co., Inc., Radio Specialties 
Division, 244 Sumner Street, Le Roy, N. Y. 
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ELECTRONS AT WORK (continued) 


much of which results from a high 
antenna gain, RCA engineers stress 
the fact that this circuit is experi- 
mental, for data gathering and is 
not currently in use for communi- 
cations. 

The over-horizon technique is 
particularly applicable in remote 
regions where the cost of maintain- 
ing conventional microwave repeat- 
ers every 25 or 30 miles would be 
either prohibitive or physically im- 
possible. 


* 


Zero Hysteresis Relays 


By IRVING BARDITCH 
Baltimore, Md. 


USE OF A RELAY that has identical 
values of pull-in and drop-out cur- 
rent is sometimes mandatory. Al- 
most any relay can be made to do 
this in combination with the proper 


Circuit for comparing pull-in and drop- 
out voltage of relays (A). Oscilloscope 
wavetorm (B) shows position of closure 
point for early drop-out (a) equal pull-in 
and drop-out (b) and late drop-out (c) 


vacuum-tube drive circuit. A zero 
or even negative hysteresis can be 
obtained. 

The circuit diagram shows the 
trigger circuit with the relay in the 
plate of Vi». Adjustment of the bias 
on V,, allows the relay drop-out cur- 
rent to be made equal to, less than 
or greater than the pull-in current. 
A 100,000-ohm potentiometer per- 
mits this adjustment to be made 
without difficulty. 

The set-up shown allows the relay 
action to be shown on the scope. 
The half-wave sinusoid pulses at a 
10 to 20-cps rate drive the relay and 
present the pattern on the scope 
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INSTANTANEOUS ELECTRONIC (type IE) 
For instantaneous correction and extremely close con- 
trol. Completely electronic. No moving parts. 


TUBELESS MAGNETIC (type TM) ELECTRO MECHANICAL (type EM) 
For unattended locations and critical uses where tube For large industrial loads or for applications requiring zero 
failure cannot be tolerated. waveform distortion and high efficiency. 


STABILINE 22° 


REGULATORS 


Here is a complete line of automatic voltage regulators 
designed with the application in mind . . . with operating 
characteristics that always equal or better the nameplate 
rating. 

Of special importance is the fact that STABILINE main- 
tains the root mean square voltage — the voltage rating for 
which all electrical equipment is designed. Before you pur- 
chase automatic voltage regulation equipment, make sure 
it is R.M.S. responsive. 


We have detailed information about STABILINE auto- 
matic voltage regulators. Send the coupon for your copy of 
our Bulletin S351. 


Patras) 
55 BUYERS 


THE SUPERIOR ELECTRIC COMPANY 
png nn tang 212 Reynolds Avenue, Bristol, Conn. 


COMPANY 


SALED OFFICES: The Superior Beetris Compeny Name 
1436 NM. Serrone Avenue 6716 Lowel Drive, Baltimore 7, Ma 
27, California | 250 Park Ave, Rooms $02, $03, $04 ; pas 
P.O. Box 946, 288! B Comino Reot Mew Yor 17, Mew York 
Redwood City, Col *. O. Box 132 Position 
453-A Eglinton Ave, West, Rm. 202 101 Public Square 
Toronto 12, Ontario, Conade Medmo, Orie ¥ 
P.O. Box 48,72) Se. Boulevard 4515 Prentice St, Rm. 201 Company Name 
Ook Pork, Minols Doles 6, Texas 
REPRESENTATIVES 
Bory! & Hil Co Fred H Howght Co 


1948! James Cownens Hwy 3212 bastieke 
Oetrot 35, Mich | Seattle 2, Wank. 


Please send my copy of the STABILINE Bulletin 


Company Address 


City Zone 


Receeneus-conemsenseeselbainensnanalll 
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TIME. 
DTALIZER 


Type 690... 


This compact unit is available 


for AC or DC operation in 


DIFFERENTIAL SYSTEM (ie commercial and military ap- 
wi 

ASSURES FAST, POSITIVE } plications. It is used in labora- 

CLUTCH ACTION — J 

PREVENTS SLIPPAGE 

OR OVERRUN ing communications equipment 


tory experimentation, for test- 


Positive engagement of pawl with and systems, and in the field 


gear combined with fine gear teeth of nuclear research, as well as 
provides the instant response 


for timing critical industrial 
necessary for a timing accuracy of 


O1 seconds on the 60-second processes. 
timer, and + .005 minutes on the 


60-minute unit 


On the dial face, a large sweep 
hand makes possible fast, exact 
readings from the outer scale, 
while an accumulator Pela lt ty re- 
a leet Mele MM eM me Me) 1 For complete information on 


rate scale in the center of the dial. 


the Type 690, write for bul- 
letin PB-610. 


SPECIALISTS IN TIME CONTROL 


TIMING 


ia The R. W. CRAMER CO., Yue. 


HICRSS BOX 3, CENTERBROOK, CONNECTICUT 


204 


Want more information? Use post card on last page 


ELECTRONS AT WORK continued 


that is blanked during relay closure 
This shows the exact timing for 
opening and closing of contacts. 


Light Beam Controls 
TV Receiver 


CONTROL of a modern television re- 
ceiver by a flashlight depends upon 
selection of an appropriate photo 
sensitive target. Photocells located 
near the four corners of the televi 
sion screen determine clockwise and 


APPROK GOVA 
DEPENDS ON 


25V 0-C CHASSIS IS NOT 
FROM BIAS SUPPLY GROUNDED 


FIG. 1—Thyratron control circuit used 
for power switch and muting 


counterclockwise channel selection, 
operation of the power switch and 
sound muting. Sensitivity, volume 
control and other adjustments must 
be manually preset. 

Photoelectric devices used are 
cadmium-sulfide photocells. They 
change resistance with change in 
light. Resistance is an inverse 
function of light intensity, being 
extremely high in the absence of 
light. The range may be as great 
as 109 megohms to 25,000 ohms. 

Two different types of controls 
are used. The motor drive unit is 
actuated through a pair of thermi- 
onic motor-control tubes (both in 
the same envelope) and relays. 
Loudspeaker muting and power 
switching is handled using a pair of 
thyratrons. 

When the control grid of the 
2D21 thyratron in Fig. 1 is near 
zero, conduction occurs. Since the 
plate voltage is alternating, the tube 
stops conducting every time the a-c 
swings negative. Alternating volt- 
age applied to tube plate and con- 
trol grid are in phase and tube con- 
duction occurs during the positive 
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\leadership ...in research, design, 


be development and manufacture... 


of all the basic components 
on which the science of 


electronics is founded. 


A al. 


Development 


Aluminized Picture Color Picture Special Purpose Radio and TV Tubes Semiconductors 
Tubes Tubes Tubes 


© 


TUNG-SOL ELECTRIC INC., Newark 4, New Jersey 


SALES OFFICES: ATLANTA, CHICAGO, COLUMBUS, CULVER 
CITY, DALLAS, DENVER, DETROIT, NEWARK, SEATTLE. 
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BALLANTINE Sensitive, 
ide Band Electronic Voltmeter 


measures 1 millivolt to 1000 volts 
from 15 cycles to 6 megacycles 





Accuracy 3% to 3 mc; 5% above 

Input impedance 7.5 mmfds shunted by 11 megs 
When used without probe, sensitivity 
is increased to 100 MICROVOLTS but 


impedance is reduced to 25 mmfds 
ond | megohm 


MODEL 314 
Price $285 


All Ballantine instruments are 


SENSITIVE — ACCURATE — DEPENDABLE 


@ Same accuracy at ALL points on a logarithmic voltage scale and 
a uniform DB scale. 


@ Only ONE voltage scale to read with decade range switching. 
@ No “turnover” discrepancy on unsymmetrical waves. 


@ Easy-to-use probe with self-holding connector tip and unique 
supporting clamp. 


@ low impedance ground return provided by supporting clamp. 
Stabilized by generous use of negative feedback. 
@ Can be used as 60 DB high fidelity video pre-amplifier. 


Write for catalog for more information about this and other 


BALLANTINE voltmeters, amplifiers, and accessories. 





100 FANNY ROAD, BOONTON, NEW JERSEY 
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| ELECTRONS AT WORK (continued 


| WV ACC 
MOTOR Qili7 : 
‘ 60 
MANUA : PS) 
i 


SENSITIVITY 
CONTROL 
30K 


ow 


IMITING RESISTOR 
(PROTECTS PHOTOCELL 


— MOTOR CONTROL 


fe’ he re 
> v , 
25v0-0 GBR . CHASSIS 


FRON BIAS —“woTOR SENSITIVITY I$ NOT GROUNDED 
SUPPLY CONTROL CW-COw 





FIG. 2-—-Motor control circuit selects 
channels 


swing. The plate-circuit solenoids 
are energized by pulsating direct 
current, 

Since the photocell decreases re- 
sistance when illuminated, the 


potential on the control grid, ener- 
gizing the solenoid that performs 
the appropriate switching function. 

Action of the tuning motor con- 
tro] circuit is similar to the thyra- 
tron action. Because only momen- 
tary contact and_ release’ are 


| 
| thyratron will fire owing to rising 
| 
| 
} 


required, plate-current relays are 
operated by conduction of either 
half of a dual-triode 6BX7 tube, as 
shown in Fig. 2. 

When the amplitude of a-c con- 
trol voltage swings the grid of the 
tube sufficiently positive for an av- 
erage 9-ma rectified direct-current 
flow through the coil the relay will 
operate. With no excitation voltage 
at the grid, no d-c plate current will 
flow since the tube is normally bi- 
ased to cutoff. 

Filter capacitors C, and C, smooth 
out the pulsating voltage and avoid 
relay chatter that would otherwise 
result during negative swing of the 
alternating current. 

Information on the Zenith Flash- 
matic remote control has been ab- 
stracted from an operating guide 
furnished through the courtesy of 
Zenith Radio Corp. 


Volsean Evaluation 


AIR TRAFFIC control tests will be 
conducted for Air Research and 
Development Command by engi- 
neers of Air Force Cambridge Re- 
search Center. Evaluation of the 
Volscan (AN/GSN-3) system will 
be conducted at Clinton County Air 
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ON SERVICE 


Designed from the pins up 
to take a beating in modern 
power, communications, 
and radar surge-limiting 
and rectifier applications, 
Los Gatos 8020's routinely 
give the long life users 
have come to expect from 
all Los Gatos Tubes. 






Like all Los Gatos Tubes 


-<-+ 





Send for your data sheet-— 


LEWIS and HAUFMAM Ltd. 


LOS GATOS | CALIFORNIA 





Export Representatives: In Canada: 
MINTHORNE INTERNATIONAL CO., INC. B RADIO VALVE COMPANY, LIMITED 
15 Moore St., N.Y.4, N.Y., Cable: Minthorne J 189 Dufferin Street, Toronto 1, Ontario, Canada 
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how 


CALIDYNE 


helps you select 


the right 


SHAKER 
SYSTEM ... 


CALIDYNE ASKS QUESTIONS 

When you inquire about Calidyne Shaker Systems, you're asked 
“What type of vibration testing is required — conventional environ- 
mental testing? Fatigue testing? Structural response determina- 
tion? Mechanical noise reduction?” Further, “What are your 
present, and anticipated, requirements for force, frequency, and 
stroke?”’ In this way, Calidyne can recommend the equipment 
which will provide maximum usefulness for your investment, with 
as much flexibility as possible for future needs, 


CALIDYNE DELIVERS 
To meet your requirements, Calidyne offers complete Shaker 
Systems ranging in force output from 25 to 12,500 pounds. Systems 
consist of one or more electrodynamic Shakers, a rotary or elec- 
tronic power supply, a control console and various optional 
accessories for monitoring, measuring or automatically cycling 
tests. Calidyne Shakers feature greater useful force output through 
lighter armatures, true linear armature motion, rugged construc- 
tion, Certain Calidyne power supply units, also, will operate 
Shakers of widely different force outputs. Any accessory may be 
added to a basic system at any time, without costly revamping 
or modification. 
CALL CALIDYNE 

For competent help in solving your vibration testing problems, or 
technical data on any Calidyne Shaker System, call Calidyne now. 


| CALIDYNE 


120 CROSS STREET, WINCHESTER, MASSACHUSETTS 


SALES REPRESENTATIVES: 

WALTHAM, MASS CLEVELAND, OHIO 
Robert A. Waters, Inc M. P. Odell Co 
Waltham 5-6900 Prospect 1-6171 

NEW HAVEN, CONN 
Robert A. Waters, inc, DAYTON, OHIO 

M. P, Odell Co 


Fulton 7-6760 
Oregon 444) 


NEW YORK CITY AREA 
| ‘ 
©. © Engeh A Associates DeTROIT, MICHIGAN 
RIDGEWOOD, NEW JERSEY . P eee, 
G. C, Engel & Associates uperior 8-511 
meieeie aes, WASNGTON D.C 
‘ FR. Jod h 
G. C. Engel Sera 2.4300 John A. Green Co. ee ee wo 060 
Chestnut Hill 8-0892 Fleetwood 7-7385 et oe ere 
NORTHERN NEW YORK SOUTHEAST ExPoORT 
Technical Instruments, inc. W.A. Brown & Assoc. HOLLYWOOD, CALIFORNIA = Rocke International Corp 
Waltham, Mass Alexandria, Va G. 8. Miller Co 
Overlook 3-6100 Hollywood 2-1195 


CHICAGO, ILLINOIS 
Hugh Marsland & Co 
Ambassador 2-1555 


SAN FRANCISCO, CALIF, 
G. B, Miller Co. 
Lytell 3-3438 


ALBUQUERQUE, NEW MEXICO 
G. 8. Miller Co. 
Albuquerque 5-8606 


SEATTLE, WASH 
G. 8. Miller Co. 
Londer 3320 


CANADA 


INDIANAPOLIS, INDIANA 
Hugh Marslond & Co. 
Glendole 3803 


MINNEAPOLIS, MINN, 
Hugh Marsland & Co. 
Colfax 7949 


DALLAS, TEXAS 


Waltham 5.6445 Murray Hill 9-0200 
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Measurement Engineering Ltd. 


13 East 40th St... N.Y. 16,N.Y, 


ELECTRONS AT WORK (continued) 


Force Base, Ohio. 

Present equipment provides auto- 
matic control instruction for 14 air- 
craft simultaneously. The equip- 
ment selects for each aircraft the 
earliest possible time of arrival 
consistent with speed of the air- 
craft and which does not conflict 
with other planes already scheduled. 

An automatic device continually 
computes control orders for each 
aircraft so that it will arrive on 
schedule within a precise interval. 
The computer accomplishes this 
spacing by heading control, which 
comprises automatic issuance of 
minor offset headings for the air- 
craft to fly when it is necessary 
that it be delayed.—G.T.M. 


Dynamic Characteristics of 
Triode-Connected 
Pentodes 


By ALEXANDER J. DESSLER and 
H. G. ROBINSON 


Duke University 
Durham, North Carolina 


APPROXIMATION formulas accurate 
to within 20 percent are given in 
this article for the yp, g, and r, of 
triode-connected pentodes utilizing 


Faster Radiosonode 


Weather information can be collected 
quickly using radio sounding appara- 
tus carried by a new type of balloon. 
Made of neoprene, the new balloons 
can be inflated with 300 cu ft of hydro- 
gen and will rise at 1,800 ft a min un- 
til they burst at about 15 miles. Con- 
ventional types rise at 1,000 ft a min. 
Advantage of the newer technique is 
that pressure, temperature and hu- 
midity data can be received before the 
balloon, which also indicates wind di- 
rection and velocity at various levels, 
is blown beyond the range of recep- 
tion. 
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Pye Telecommunications announce a 


NEW TWO-WAY 
RADIO EQUIPMENT 


Demonstrations of a new equipment, designed in Cambridge, 

have been given in London recently to representatives of 

Police and Fire Services, Local Authorities and Industrial 

Organisations, This equipment has been designed to defeat 
the chronic shortage of two-way radio channels. 


Known as the Pye “Ranger” it is the solution 
to the frequency shortage which is ham- 
stringing mobile radio users in Great Britain! 


The new equipment operates on a channel spacing of only 
25Kc/s—a quarter of the customary spacing—thus poten- 
tially quadrupling the number of mobile radio channels. 
Robust construction, excellent performance and carefully 
selected components make it capable of operating under 
arduous conditions and in any weather. 
This mobile radio is designed for fitting in the dashboard of 
ordinary cars and vehicles, The price of the equipment, not- 
withstanding its many-times improved specification, is 
approximately the same as that of earlier equipments which 
it now replaces. 


Please write for full details 


- 
Q 
See 


Pye (New Zealand) Ltd. Pye Canada Ltd. Pye Pty., Ltd Pye (ireland), Ltd 
Auckland C.1., New Zealand Ajax, Canada Melbourne, Australia Dublin, Eire 


Pye Radio & Television (Pty.) Ltd Pye Limited Pye Corporation of America 
Johannesburg M Tucuman 829 270 Park Avenue 
South Africa exico City Buenos Aires New York 


PYE LIMITED .- CAMBRIDGE .- ENGLAND 


Phone: Teversham 31} 


Pye Limited 
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Best way to get 
authoritative answers 
on your flexible shaft 
problems 


Call in an S.S.White engineer when working 
out any problem involving flexible shafts. He 
has at his fingertips the accumulated knowl- 
edge of over a half a century of specialization 
in the design, manufacture and application of 
flexible shafting to all types of remote control 
and power drive set ups, 


For instance, if 
you're working on 
a new design, he'll 
be able to save you 
valuable time in selecting the proper shaft, 
and can often make recommendations which 
will help cut costs and improve performance, 


Even when it’s a 

case of replacing 

shafts in an exist- 

ing application, 

his help will prove 

invaluable in sug- 

gesting the correct shaft for the job, espe- 
cially if you've been having difficulty with 
the old one. 


Best of all, this advisory service costs nothing 
and entails no obligation, Its one purpose is to 


insure your getting the best in flexible shafting. 
. 


Bulletin 5306 has basic information and data 


on selection and application. Send for a copy. 
Address Dept. E. 


S.S.WHITE INDUSTRIAL DIVISION 
10 East 40th Street, New York 16, N. Y. 


Want more information? Use post card on last page. 


ELECTRONS AT WORK (continued 


only readily obtainable pentode- 
connected data. A formula is also 
given for the dynamic screen-grid 
resistance of a pentode. 

The formulas, based on the ap- 
proximations that the characteris- 
tic curves are linear in the vicinity 
of the quiescent operating point 
and that the shielding of the screen 
grid essentially prevents changes 
in the plate voltage from affecting 
the cathode current, give the dyna- 
mic characteristic values for triode- 
connected pentodes: 


Ini, 
I, ~ Om E, 


MT (Gm 7) (Tp, 7) 
where 


Qm.r = triode-connected transconductance 
ur = triode-connected amplification fac- 
tor 
= triode-connected dynamic plate re- 
sistance 
= pentode-connected transconduct- 
ance 
= d-c pentode screen grid current 
= d-c pentode plate current 
= d-c pentode screen grid voltage 
= d-c control grid bias (negative) or 
Ri(Iy +1,) when the cathode 
bias resistor, R, is given. 


The following is an example us- 
ing the 6AK5 sharp-cutoff pentode. 
The pentode connected data for 
typical operation is obtained from 
the tube manual. 

5,000 umhos 
2.5 ma 

7.5 ma 
120 v 

RU, + Ts) 

—180(10 K 10%) = —1.8v 


or 
; (: } 75 000 = 6,700 umhos 
7.5 


s 5,000 * 10-* x 120 
~ 7.5 X 10-* + 5,000 x 10-* x 1.8 
= 36 


Im 
if 
ly 
RE, 


aoaage 


120 
(7.5 X 10-* + 5,000 


x 10-* x L9(1 f :) 
= 5,400 


The plate voltage for triode op- 
eration should equal the pentode 
operated screen voltage; also the 
triode-connected control-grid bias 
should remain the same as that on 
the pentode. 

Higher order correction terms 
added by more exact analysis were 
not included since for design pur- 


Tp, T ™ 
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When Specifications Contain 


These 


KEL-F PLASTIC 

Hard, dense, molding thermoplastic with high 
impact, tensile and compressive strength. 
Resistant to chemical attack, heat and cold. 
Impervious to moisture, non-wettable, out- 
standing electrical characteristics. Applica- 
tions include: terminals, tube sockets and bases, 
wire and cable insulation, connectors, transis- 
tor encapsulation. 


KEL-F DISPERSIONS 

Finely divided plastic solid in volatile medium. 
Applied by spray, spread or dip coating. 
KEL-F Dispersions give metallic and other 
surfaces the corrosion resistance and non- 
adhesive, non-wettable characteristics of 
KEL-F plastic. Coating formed is dense, tough, 
chemically resistant. Applications include: 
component coatings, dielectric shields, insula- 
tion on instruments and apparatus. 


KEL-F OILS, WAXES AND GREASES 

KEL-F Oils, Waxes and Greases are low molec- 
ular weight polymers. Resistant to chemicals, 
heat, cold, and are non-flammable. Oils are 
fluid at room temperature. Waxes are solid at 
room temperature. Greases are compounded 
from oils and filler. Lubricity of oils is equiva- 
lent to extreme pressure additive. Applications 
include: lubrication, hydraulic fluids, heat 
transfer, damping, potting. 


KEL-F ELASTOMERS 

Highly resistant fluorocarbon elastomer for 
critical applications subject to corrosive condi- 
tions. Possess excellent elastomeric proper- 
ties, flexibility at low temperature, stability at 
high temperatures up to 400°F., low moisture 
absorption. Processed on standard equipment, 
and can be molded and calendered. 
Applications include: seals, valve diaphragms, 
industrial clothings, wire insulation, micro- 
switch coverings, gaskets, etc. 


KEL-F PRINTING INKS 


Fluorocarbon base printing inks, are resistant 
to moisture, corrosive chemicals and gases, and 
abrasion. Produced in range of 10 colors. 
KEL-F Printing Inks are recommended for 
striping polyethylene, nylon and KEL-F wire 
insulation. Combining effectively with the sub- 
strate, they offer high performance under diffi- 
cult conditions. 
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Uts 


ZERO MOISTURE ABSORPTION 

CHEMICAL RESISTANCE (acids, alkalis, gases, oxidants) 
THERMAL RESISTANCE (—320°F. to 390° F.) 
NON-WETTABILITY 

ANTI-ADHESIVE SURFACE... 


With Superior Electrical Properties 


INVESTIGATE THE Rees aoe 


FAMILY OF FLUOROCARBON PRODUCTS 


KEL-F fluorocarbon products include thermoplastic 
molding compounds, Dispersions, Oils, Waxes, Greases, 
Elastomers and Printing Inks. Unique among commercial 
synthetics they provide the solution to difficult design and- 
production problems when no other materials prove satis- 
factory. 

Based on the extremely stable fluorocarbon molecule, 
KEL-F products are outstanding for their resistance to 
chemical corrosion, heat, cold and moisture. Because of 
their unique combination of properties they can help you 
make a better product ... protect equipment against wear 
or deterioration ... make possible improved product de-- 
sign... meet more rigid performance specifications. 

Write for special literature covering your particular 
interests. 


THE M. W. KELLOGG COMPANY 


Chemical Manufacturing Division, P. O. Box 469, Jersey City, NJ. 
SUBSIDIARY OF PULLMAN INCORPORATED 


® Registered trademark of The M. W. Kellogg Company for its fluorocarbon polymers 
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R-F NOISE 
ELIMINATED 


PROBLEM: Bendix Aviation Corporation’s Pacific 

Division, North Hollywood, California, manufactures a 

series of rotary electric actuators for operating valves in aircraft. 

But getting a small, lightweight filter to keep the motor from creating 
radio-frequency interference proved to be a real problem. Any such 
filter would have to be mounted as an integral part of the square motor 
actuator, and the required 150°C operating temperature didn’t help any. 
APPROACH: Bendix Pacific engineers took their problem to the Radio 
Noise Suppression Laboratories of the Sprague Electric Company in 
Los Angeles. There, Sprague and Bendix engineers cooperated in 
making radio interference measurements and setting up envelope and 
mounting provisions for the proposed filter. 

SOLUTION: A filter was designed by Sprague to meet the envelope, 
mounting and 150°C performance needs. The filter successfully passed 
radio interference requirements of MIL-I-6181, MIL-1-6181B, and 
also, the rigid requirements of MIL-E-5272A. When mounted, the 
Sprague filter is completely encased in the motor, with the filter 
terminals utilized as the motor terminal strip. 

PRODUCTION SCHEDULES for these and many other filters are regu- 
ularly met by Sprague plants on both coasts. We would like 

the opportunity to solve your problem too. Write, wire, or phone 
Sprague Electric Company, 12870 Panama Street, P.O. Box 
66507, Los Angeles 66, California (TExas 0-7531) or North 
Adams, Massachusetts (MOhawk 38-5311). 


Sprague on request will 
provide you with complete YOU CAN DEPEND ON 
application engineering 
service for optimum re 
sults in the use of radix 


noise filters. 


World's Largest Capacitor Manufacturer 
<li, Tiablihdidiesaas 


Want more information? Use post card on last page. 





ELECTRONS AT WORK (continued) 


poses an accuracy of 20 percent is 
usually sufficient. 

An approximation formula for 
the screen resistance, r,, of the 
pentode is 


Kh, 


t 


As an example, using the above 


6AK5 data 


r, 
‘ 

= 22,000 

In normal pentode operation 7,, 
with regard to a-c, is effectively in 
parallel with the screen dropping 
resistor and the screen decoupling 
capacitor, C,,. Therefore the min- 
imum value of C,, necessary to 
achieve a given low-frequency re- 
sponse can be calculated. Negative 
feedback produced by screen de- 
generation can also be found by 
using 1,. 


Radio Opens 
Garage Door 


REMOTE control of garage doors is 
effected by a selection of proper 
radio frequency and modulating 
frequency using a mobile transmit- 
ter and fixed receiver connected to 
a motor-actuated device. 

Equipment manufactured by Ro- 
bot Appliances, Inc. of Dearborn, 
Mich. operates on one of 50 differ- 


=o 


+ 


PLUG-IN UNIT | 


fax sm 


KX 1,000 


Va 


FIG. 1—Mobile transmitter 


2gi mn 
6A84, 


4 


FIG. 2—-Garage receiver operates mo- 
tor 
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Hand-split mica from selected grades is scarce— 


almost all imported. 


Treated and untreated continuous machine-made 
sheet mica now freely available in capacitor grades 


Revolutionary new capacitor material 


offers cost savings up to 90% 


..» with improved performance in 
both stacked and rolled capacitors. 


Two new products developed by 
Mica Insulator Company offer many 
important advantages, savings and 
new design opportunities in stacked 
and rolled capacitors. 


These new materials are Capacitor 
Grade lIsomica® and Samica® ma- 
chine-made continuous, 100% pure 
mica. Capacitor Grade Isomica is 
treated and impregnated with special 
high-temperature resins. Capacitor 
Grade SAMICA Is a manufactured con- 
tinuous, pure mica product and may 
be impregnated by the user. 


Better stacked capacitors at lower 
cost. Previously only high grades of 
costly natural mica could be used in 
stacked capacitors. Supply was, and 


continues to be extremely limited. 
Capacitor Grade Isomica and Samica, 
available in unlimited quantities, may 
now be used in many stacked ca- 
pacitor applications in jet aircraft 
ignition and electronic Systems, as 
well as high-powered ground radar, 
etc. Use of these new materials makes 
possible stacked capacitors which are 
much less costly, easy to manufacture 
by automatic techniques. 


Better performance in rolled ca- 
pacitors. In rolled capacitors, organi 
paper and other materials used were 
subject to failure at high temperatures. 
Capacitor Grade Isomica and Samica 
make possible rolled capacitors that 
perform well over a wide temperature 
range... in many cases mean a re- 
duction in size and weight for the 
same electrical rating. 


MICA INSULATOR COMPANY 


Schenectady 1, New York 


Offices in Principal Cities 
In Canada—Micanite Canada Ltd., Granby, Quebec 


Important savings, opportunities. 
Capacitor Grade Samica is freely 
available in sheets 36" wide, tapes or 
punched pieces. Capacitor Grade 
Isomica is available in sheets 36"x 36" 
or fabricated pieces. They offer you 
manufacturing economies and lower 
material costs, inventory savings, new 
design possibilities in both miniature 
and large sizes, better physical and 
electrical properties, and alleviate 
dependence on foreign sources of 
supply. 


Mail This Coupon 
for Complete Technical Data 


Mica Insulator Company 
Schenectady 1, New York 


I am interested in your new Capacitor 
Grade Isomica and Samica. 


{_] Please send technical data 
(J Please have Technical Service 
Representative call. 


Name 


Title 


CO 


Address —_ 


LAMICOID & Laminated Plastic * MICANITE Built-up Mica + EMPIRE ‘ Coated Fabrics and Papers * ISOMICA & 
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PRECISION COIL wh dati tiake 


ARE THE MOST 
WIDELY USED in 
the ELECTRONIC 
INDUSTRY. 


Here’s why: 


1 PRECISION patents covering bob- 
bin constructions give guaranteed 
protection against infringements, 


2 Many tools are available to fit 
standard laminations, solenoids 
and relay brackets. 


3 Low initial tooling and tool re- 
vision charges. 


4 Less rejects—no parting line flash 
to break wire during winding. 
No cold flow. 


5 win not shatter under thermal 
expansion or physical shock. 


6 PRECISION combines materials to 
solve your mechanical, dielectric, 
temperature or moisture problems. 


PRECISION Bobbins are available in any size, round, square or rec- 
tangular. Cores fabricated from dielectric kraft, fish paper, acetate, 
Resinite, quinterra or combinations, including Mylar*. All orders to 


customer specifications. 


MUL a LCL CLD | 


Square and Rectangular Tubes 
Any length, shape, size, I.D. or O.D. 


Round Tubes 
Any decimal size up to 8” I.D. 


Resinite Coil Forms 


Highest resistivity of any resinated 
product, 


Sales Representatives in: 


*Du Pont trademark 


Bobbins 


Round, square or rectangular. 


Mandril Service 

Accurately ground mandrils at low 
cost. 

Fabricating Service 

Complete facilities to meet any cus- 
tomer requirement. 


SEND FOR BULLETIN 


New England: Framingham, Mossachusetts, Trinity 3-7091 


Meiropoliten New York, New Jersey: 


Jersey City, New Jersey, Journal Square 4-3574 


Upstate New York: Syracuse, New York, Syracuse 4-2141 
Northern Ohio, Western Penn.: Cleveland, Ohio, Atlantic 1-1060 
indiana, Southern Ohio: Logansport, Indiana, Logansport 2555 
California: Pasadena, California, Sycamore 8-3919 

Canada: Montreal, Quebec, Canada, Walnut 0337 


PRECISION PAPER TUBE COMPANY 
ree mS ae ie ese ede 


Plant. No. 2: 79 Chapel Street, Hartford, Conn. 


Peceision 
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ELECTRONS AT WORK continued 


Pike | all 


Loop is shown mounted on side of trans- 
mitter box (bottom of photograph) 


Receiver that is actuated by 7-kc mod- 
ulation. Equipment is mounted near 
door-operating motor under a dust cover 


ent available radio signals. Fre- 
quencies in the same neighborhood 
can be staggered to avoid false op- 
eration of adjacent systems. 

Sesides a radio-frequency tuning 
control (not shown in detail) in 
Fig. 1, there is a plug-in audio os- 
cillator circuit to match the dis- 
criminator in the receiver. Power 
is obtained from a vibrator power 
supply connected to the car battery. 

The receiver, Fig. 2, depends 
both upon reception of a radio-fre- 
quency signal to which the receiver 
is tuned and output from an audio 
discriminator to operate a relay 
that actuates the door motor. The 
power supply (not shown) is con- 
ventional. 


One-Man TV Camera 
Aligner 


By W. L. SHEPARD 


General Electric Co. 
Electronics Park 
Syracuse, N. Y. 


ADJUSTMENT of either a black and 
white or color camera requires set- 
ting the alignment controls. This 
requires that the beam-focus volt- 
age be rocked through focus set- 
ting. Normally this involves a man- 
ual adjustment at a point remote 
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BENDIX-PACIFIC SPECIALIZES IN AIRBORNE RADAR 


WHICH IS YOUR RADAR REQUIREMENT ? 


TERRAIN 
CLEARANCE 
RADAR 


NAVIGATIONAL 
RADAR 


TAIL-WARNING 
RADAR 


MISSILE 


MAPPING 
GUIDANCE 


Bendix-Pacific specializes in 
airborne radar, ene: design 
experience and manufacturing 
ability to develop and produce 
radar systems to meet your 


requirements. 
juirement nasan 
BEACONS 


104, 


Let us send a qualified radar systems PACIFIC DIVISION 
: ‘2 a “Bendix Aviation Corporation 
engineer to visit you at your convenience 


NORTH HOLLYWOOD CALIF 
EAST COAST OFFICE: 475 Sth AVE., N.Y. 17* DAYTON, OHIO-—1207 AMERICAN BLDG., DAYTON 2, OHIO * WASHINGTON, D.C. ~SUITE 803, 170) 'K'' ST., NW 
CANADIAN DISTRIBUTORS: AVIATION ELECTRIC, LTD., MONTREAL 9* EXPORT DIVISION: BENDIX INTERNATIONAL, 205 E. 42nd ST., NEW YORK 17 
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News in Analog Computing... 


A choice of Plotting Boards... 


A Chicago business analyst reports engineers and industries must have 
versatility in equipment selection, if they are to carry out the expanded 
research programs planned for 1956. 


Foreseeing this, Electronic Associates is making available the only 
complete line of plotting boards. Four different models of the famous 
Variplotter Plotting Board, designed to give a rapid, accurate, graphic 
recording of any information that can be reduced to electrical form. 


Reading from left to right in the picture above, there is the vertical 
Variplotter, Model 205J, with two arms and four pens . . . the horizon- 
tal Variplotter Model 205 K, with one arm and one pen . . . the hori- 
zontal Variplotter Model 205L, with two arms and two pens. . . and 
the latest Variplotter, the Model 1100 A, with one arm and one pen, 
and featuring small, convenient size, outstanding performance, and 
low cost. 


For detailed information on Variplotter plotting boards, Precision 
Analog Computing Equipment, or rental of time at the EA] Computa- 
tion Center in Princeton, New Jersey, contact Dept. EL-14, Electronic 
Associates, Inc., Long Branch, New Jersey 


ee eT emma 


EBAi Gers THE 


LONG BRANCH, NEW JERSEY 
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ELECTRONS AT WORK (continued) 


from the camera, requiring a sec- 
ond man at this remote point. 

A simple circuit used in some 
equipment automatically eliminates 
the necessity for manual rocking 
of the beam focus. Thus the need 
for two men to perform the adjust- 
ment procedure is eliminated. 

The circuit requires few parts. 
When switch S,, is turned to the 
on position, voltage is applied to 
the circuit and the short across 
R, is removed. Capacitor C, charges 
through RFR, until a voltage high 
enough to fire the neon bulb is 
reached. Then C, is discharged 
through the bulb. The time con- 
stant of R, and C, determines the 
number of times per second that 
the beam focus is rocked through 
the focus position. 

The resultant sawtooth is then 
applied to C, through R,. This re- 
sults in a partial integration of the 
sawtooth to produce a triangular 
waveform. This waveform is then 
applied through R, and C, to R, 
Resistor R, serves to isolate the 
circuit and divide the voltage to 
obtain the correct swing of the 
beam focus. The triangular wave- 
form superimposed on the correct 
direct voltage causes the beam 
focus to go in and out of focus. 

The values given will cause the 
beam focus to rock completely 
through focus approximately twice 
a second, This rate can be adjusted 
easily by changing the values of 
either C, or R,. 

It is necessary, when installing 
this device, to use shielded wire for 
any long leads going to the image 
orthicon tube. This prevents any 
tendency for feedback. 

To use this device it is only nec- 
essary to adjust the beam focus 
voltage for best focus. Then switch 
S, is turned on. After the align- 
ment procedure is completed, the 
switch is turned off and the camera 
then functions normally. 


———e TQ BEAM 
ADJUSTMENT 


Circuit of the focus adjustment unit that 
can be mounted in the television camera 
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|THE GREATEST NAMEN ELECTRICAL WIRE AND CABLE 


It takes a unique combination of modern production 
facilities, rigid quality control techniques and skilled 
workers to make consistently top quality magnet 
wire.,.and General Cable has it! That’s why General 
Cable magnet wire is noted throughout industry for 
its extraordinary uniformity...providing the ulti- 
mate in high level performance. 

Important, too, General Cable can always supply 
you with exactly the magnet wire you want...when 
you want it! They make every type, shape and size: 


Modern methods assure product uniformity. 


Formvar, Plain Enamel, Nylon Enamel, Silicone, 
and other synthetic enamels, with light, intermedi- 
ate or heavy coatings. 

Cotton, Paper, Silk, Nylon, Glass and Special High 
Temperature Covering with single and double wrap- 
pings, similar and dissimilar materials. 

Plus bonded paper and glass, or other specialized 
types. You name it and General Cable makes it... 
and makes it right! So look to General Cable for all 


your electrical wire and cable needs! 


GENERAL CABLE 


SCORPORATION 


BARE, WEATHERPROOF, INSULATED WIRES ond 
CABLES FOR EVERY ELECTRICAL PURPOSE 


December, 1955 more information? 


GENERAL CABLE CORPORATION 


Executive Offices: 420 Lexington Ave., New York 17, N. Y¥ 


SALES OFFICES: Atlanta « Baltimore e Boston « Buffalo 
Chicago e Cincinnati « Cleveland e Dallas « Dayton « Denver 
Detroit « Erie (Pa.) ¢ Greensboro (N.C.) e Houston 
Indianapolis «e Kansas City « Lincoln (Neb.) « Los Angeles 
Memphis « Milwaukee e Minneapolis ¢e New Haven « New 
Orleans « Newark (N.J.) «© New York « Philadelphia 
Pittaburgh e Portland (Ore.) e Richmond ( Va.) « Rochester 
(N.Y.) @ Rome (N.Y.) e t. Louls « San Francisco 
Seattle « Springfield (1ll.) ¢ Syracuse « Tampa e Tulsa 
Washington (D.C.) 
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Production Techniques 


Edited by JOHN MARKUS 


Plug-In Assemblies Use Standard Component Bodies 


During development of a new design, engineer can 


make up own module by 


snapping components into clips, then soldering clips conventionally 


PACKAGED SUBASSEMBLIES of stand- 
composition and 
tubular ceramic capacitors, mass- 
produced at an overall cost approx- 
imating that of individual compo- 
nents, have been announced by Erie 
Resistor Corp. Called PAC, for Pin 
Assembly Circuit, the new modules 
can be plugged into holes of etched- 
wiring boards either manually or 
by machine, for lower-cost tv and 
radio sets as well as computers, in- 
dustrial controls and other military 
and commercial electronic 
ment, 


ard resistors 


equip- 


> General Details—The mounting 
base used for each module is XXXP 
copper-clad paper-base phenolic. 
Sprocket-like terminal holes are 
punched along both sides of long 
strips of the material. The strips 
can later be chopped into shorter 
lengths holding up to 92 compo- 
nents. After applying embossed 
wiring to one side of the base for 
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interconnections, terminals are in- 
stalled on the other side by auto- 
matic machinery, to make contact 
through the with the em- 
bossed wiring. 

The terminals are like miniature 
fuse clips, for holding cylindrical 
leadless standard component bodies. 
One row of terminals has integral 
terminal pins. The components are 
pushed into these clips and the 
edges of the board are dipped in 
solder, after which the assembly is 
given a dipped or molded plastic 
jacket, 


board 


FOR 8 COMPONENTS, FOR n COMPONENTS, 
LENGTH? O2 n COMPONENT | * 
*16" ~ CLIPS Hee 
40145 | 
TYPICAL 


i eonnty = 
he eto) eS" re * v, h 


ARR } 
VYVVVNY Nt 
A, 


FIG. 1—Base and terminal dimensions 


Finished modules are easily inserted 
in punched holes of etched wiring board 


> Dimensions—The new modular 
assembly is based on use of uniform 
components 4 inch in diameter and 
inch long. These outline dimen- 
have been standard for 
ceramic tubular capacitors and com- 
position resistors for many years. 
Other components having these di- 
mensions can be used equally well. 
A standard center-to-center spac- 
ing between components of 0.200 
inch has been selected, as shown in 
Fig. 1. This spacing provides max- 
imum utilization of space, with 
corresponding economy of produc- 
tion cost both for the modules and 
the finished electronic equipment. 
Resistors available for these di- 
mensional requirements are rated 
at 4 watt and 500 volts with tol- 
erances of 5 percent or wider in 
values from 5 ohms to 50 megohms. 
Back-of-board wiring readily per- 
mits connecting components. in 
series or parallel for higher wattage 
ratings. Capacitors are available 


sions 
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KESTER “44” RESIN, PLASTIC ROSIN AND “RESIN-FIVE”’ 
FLUX-CORE SOLDERS owe their production line popu- 
larity to the simple fact that they provide the exactly 
right solder for every soldering application. It’s not 
difficult to realize why Kester is consumed so rapidly 
... because of its great adaptability to so many differ- 


ent soldering operations. 


SEND TODAY for Kester’s new 78-page informative textbook 
“SOLDER ... Its Fundamentals and Usage.” 


KESTER SOLDER 


i O M PA N Y 4204 Wrightwood Avenue, Chicago 39, Illinois; Newark 5, N. J.; Brantford, Canada 
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Embossed wiring on back of base 


Appearance after installation of com- 
ponent bodies and dip-soldering 


, + p- pe 
LUETTT i 


Finished module in plastic jacket 


h 
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Six of the new modules replace 59 individual components on this etched wiring 
board, reducing the original 69 insertion operations to only 16 


in the range of 1 to 5,100 ppl. 


>» Advantages—Since each circuit 
element is individually made and 
tested prior to assembly, no com- 
promises in characteristics and 
tolerances are needed. Tolerances 
can be as close as those available 
for individual components. 

Individual capacitors mean com- 
plete diversity in selecting values 
and temperature characteristics. 
The same module can include low- 
capacitance temperature-compen- 
sating units and high-capacitance 
bypass units. 

Since the components’ are 
mounted vertically with respect to 
the etched-wiring chassis, area re- 
quirements on the wiring board are 
greatly reduced. A_ pin-assembly 
circuit containing 15 components 


wee 


Long strip has components in position before cutoff. At lower left is section cut from strip and at right is finished module 


occupies only 1 sq in. of chassis 
area. 

Design engineers can be supplied 
with mounting-base samples with 
clips attached. These, together with 
kits of resistor and capacitor bodies 
in a wide range of values, facilitate 
experimental breadboard layouts. 

After a circuit is tooled and be- 
ing produced, component value 
changes merely involve substitut- 
ing new parts at the assembly sta- 
tion. 

The laminated phenolic base strip 
insures against breakage in ship- 
ping and handling. Terminals are 
firmly staked to the base. 


> Wiring between 
components are facilitated by em- 
bossing the copper wiring on the 
back of the base. This process is 


Connections 
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The Only COMPLETE Line... 


Ra, 


ae 
\ on 2 
Model SS =. 


3-speed, 2-pole motor’ rn 7 Model DSS 
3-speed, 4-pole motor 


7 eA Ww ae 2 


2-speed, 


PHONOMOTORS 4-pole motor 


* FOR PORTABLE PHONOS =» FOR Hi-Fi 
UNITS * FOR COMBINATIONS °¢ FOR 
RECORD CHANGERS © FOR TAPE 
RECORDERS * FOR REPLACEMENT USE 
* FOR EVERY PHONO APPLICATION 


Follow the lead of America’s foremost manu 

facturers — Specify Gi for all your phonomotor 

needs. A complete range of speeds and types Model AX 

to meet every requirement — backed by over Single speed, 


half a century of design leadership! 2-pole motor 


Model D-10 

4 pole, shaded pole AC 

Induction type for 

tape, wire or disc 

recorders 
Model RM4 
Single speed, 


4-pole motor 


at hohe eile er 


i. ts 4 i “Hi © 
cms t r jh ees 
ae i hata 4 


THEGENERAL INDUSTRIES co. 


DEPARTMENT GA * ELYRIA, OHIO 
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SHAFT LOCKS 


in addition to the original No. 10060 
and Ne, 10061 “DESIGNED FOR 
APPLICATION” shaft locks, we can 
also furnish such variations as the 
Ne. 10062 and No. 10063 for easy 
thumb operation as illustrated above. 
All types are available in bright 
nickel finish to meet Signal Corps 
requirements or black oxide to meet 
Navy specifications. 


PRODUCTION TECHNIQUES (continued) 


@ 


shan 
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Comparison of dip-coated and molded 
packaging for modules 


unique in that no chemicals are used 
in preparation of the circuit. The 
desired pattern of wiring is 
punched below the surface of the 
copper-clad laminate. Unwanted 
surface copper is then ground off to 
leave the wiring. Either 1-oz 
(0.00135-inch) or (0.0028- 
inch) foil is 
used. 

Terminals tinned flat stock 
having an enlarged portion near the 
unit to serve as an automatic stop 
for mounting. Dip-soldering gives 
intimate noise-free contact between 
terminals, contact clips, wiring and 
components. 

The adhesive bond used with the 
laminate will withstand solder-dip 
temperatures up to 570 F for 2 sec- 
onds immersion or 500F for 10 
seconds without causing blistering 
or weakening of the bond. When 


2-02 


electrolytic copper 


are 


tested before soldering in ac- 
cordance with NEMA standards, a 
peel strength of 6 to 8 lb is ob- 
tained. 

Minimum line width and spac- 
ing is # inch. Large conductor 
areas such as shields and grounds 
can be embossed if broken by 
picket-fence barriers. 

After soldering, the unit is 
dipped or molded into a jacket of 
environmental 
tion manual or auto- 
matic Finished dimen- 
sions are shown in Fig. 2. 

PAC units are designed primarily 
for use with etched wiring boards. 
Components for 
stages inserted in 
plugging-in operation. If 
manually, labor costs are drastically 


plastic for protec- 


and ease of 


handling. 


one or several 


can be one 


done 


reduced as compared to individual 
insertion of components. If auto- 
matic insertion equipment is used, 
the number of insertion 
correspondingly reduced. 


heads is 
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FIG, 2—-Dimensions of finished unit and 
method of marking 


Toothpicks Screwdrivers for Fragile Cores 


WHEN SCREWDRIVERS snapped slot 
shoulders of sintered-iron 
during factory test adjustments in 


cores 


Using toothpick to adjust sintered 


production test setups 


small coils for airborne radar, Fred 
Olney suggested using common 
toothpicks which would twist be- 


iron core while measuring inductance at 
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New translucent 
laminate for the 
first time allows 
f a visual check on 
the accuracy of 
circuit register. 


re a 
a 


» See 


Formica Research perfects sensational new cold punching laminate 


Brings 1,000,000 megohms resistance value, precision 


and translucency to printed circuitry 


Research, an important part of the 
exclusive new Formica 4-point service, 
has just perfected a new cold punching 
paper base laminate offering 1,000,000 
megohms insulation resistance and val 
uable new translucent properties. 

Known as XXXP-36, the new grade 
brings greater accuracy to printed 
circuitry. Because of its cold punch 
ing qualities, XXXP-36 requires no 
heat cycle, Therefore, the base lami 
nate is not subject to dimensional 


Yt iat 


dt Ce 


laminated Plastic 


Pays in Performance 


FORMICA ®—the most famous name in laminated 
plastica—Engineered for industry, Beauty Bonded 
for the home 
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change as in grades which must be laminates... and (2) how perfectly 


heated before punching. This means the circuit on one side registers with 
that with Formica XXXP-36, you can that on the other. New XXXP-36 is 
now produc e printed circuits with new ideal for terminal boards and tv insu 
and higher standards of accuracy lators requiring high I. R. Formica’s 
XXXP-36 translucency can be doubly engineering skill can he Ip you find new 
useful. Make this simple test: hold it to materials for new produc ts and pro 
the light. You can see (1) the smooth esses, For complete information on 
homogenous structure, the total ab the new XXXP-36, or on the new 
sence of resin pockets, voids and im ‘Formica-4” service, use coupon below. 
perfections that dissipate the insulat The Formica Co., 4640 Spring Grove 


ing properties of ordinary paper base Ave., Cincinnati 32, Ohio. 


Make the Formica Trans 

lucency Test. Send for a 

sample X X X P-36 printed I'd like a sample XX XP-36 printed circuit and 
circuit. Fill out and mail ) complete information on this new grade 


coupon today Send bulletin showing how I can take advantage of 
) the new ‘‘Formica-4"’ laminated plastics service 


Name 
Company 
Address 


City Zone State 
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/ 
4 CURTISS-WRIGHT 


now offers 


THE “SNAPPER” 
THERMAL TIME 
DELAY RELAY 


Relied on for positive action 
and long life in scores of ap- 
plications involving time delay 
in electrical circuits, the 
“SNAPPER,” formerly pro- 
duced by Elly Electronics 
Corp., is now a Curtiss-Wright 
product. 

Single pole, double throw 
contact action eliminates chat- 
ter. These unique relays feature 
snap action, double throw, re- 
liability, small size. They are 
adaptable to military and com- 
mercial applications. Time de- 
lay periods: preset from 3 sec- 
onds up. Envelope: metal, 
miniature (7 and 9 pin) or oc- 
tal (8 pin). Glass, 9 pin only. 


High-Low Differential Thermostat 


The “SNAPPER” Thermostat is a 

single pole, double throw snap ac- 
tion temperature sensitive 
switch. Its snap action prin- 
ciple has been extended to 
provide a low differential 
thermostat with precision char- 
acteristics, at low cost. 


Write for detailed data 


C 


ATER CH 


Want more information? Use post card on last page. 
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PRODUCTION TECHNIQUES 


(continued) 
fore shoulders 
The idea 
suggestion 


they snapped the 
and ruined the 
brought him a 


coils. 


$225 


award at General Electric’s Light 
Military Electronic Equipment 
Dept. in Utica, N. Y. 


Router Cuts Curves In Wiring Boards 


Placing board on template. Dust-collecting duct is at left of router 


FINISHED etched wiring boards are 
cut to irregular shapes with the 
aid of a unique production setup 
involving a steel template and a 
router, in the Glen Cove, N. Y. 
plant of Photocircuits Corp. Each 
board in turn is placed over two 
positioning pegs on the template 
and the combination is then run 
under the router. A metal button 


directly under the router on the 
table of the machine serves as a 
stop for the template to give the 
required shape of cut without dull- 
ing the cutter through contact with 
the template. 

A stream of 
directed at the router to blow cut 
particles into a vacuum collecting 
duct just behind. 


compressed air is 


One-Way Pallet-Return Conveyor 


WHEN a new radio assembly line 
was first set up in Westinghouse’s 
Metuchen, N. J. plant, delays were 
caused by the return of empty pal- 


lets to the start of assembly lines. 
With equipment al- 
ready installed, overhead and aisle 


benches and 


space was at a minimum for me- 


Hooks of empty pallet ride on rotating screw of monoflow conveyor 
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® Now that Revere Rolled Printed Circuit is available, nothing need 
deter you from switching to printed circuitry. This copper is supplied 
to laminators in standard coils of 350 Ibs., in widths up to 38’’, and 
in .0015” and .0027” gauges, weighing approximately 1 oz. and 
2 oz. per square foot. 

High in conductivity, uniformly dense through and through and 
side to side, Revere Rolled Printed Circuit Copper is easily etched 
and soldered. 

When ordering blanks from your laminator, specify Revere Rolled 
Printed Circuit Copper. 


REVERE 


COPPER AND BRASS INCORPORATED 


Pounded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 
Mills: Baltimore, Md; Brooklyn, N. Y.; Chicago, Clinton 
and Joliet, Ill; Detroit, Mich.; Los Angeles and Riverside, 
Calif; New Bedford, Mass.; Newport, Ark.; Rome, N. Y. 
Sales Offices in Principal Cities, Distributors Everywhere. 
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NEW...the 400 cycle 


vernistat’ 
a.c. Potentiometer 


you asked for! 


The 400 cycle Vernistat is an a.c. potenti 
ometer-type voltage divider that combines 
high linearity and low output impedance. 
It is essentially a non-dissipative element 
adaptable to high temperature operation 
Size and mounting dimensions are designed 
to the BuOrd specification for a size 18 
synchre. 


Here are the details: 


* high linearity, inherent in the design 
principle, is maintained over the life of the 
unit, 


* low output impedance eliminates need 
for isolation amplifiers in many applications, 


* high output current capability. 
* low phase shift 


depending on model, 


less than 90 seconds, 


* can be coupled with synchros, resolv- 
ers and other components—as well as 
ganged, 


* nonlinear functions can also be gen- 
erated, 


Class 5 ball bearings, centerless ground 
shaft, and an aluminum housing machined 
make the 
Vernistat a precision instrument. Shaft seals 
will be supplied where they are required by 
environmental conditions, 


to close tolerances combine to 


check these 
specifications: 


Linearity Tolerance ©0.05% 


Minimum Output 


Voltage Increment 0.01% 


Output Impedance. .less than 130 ohms 
Input Voltage 130 v max, 


Input Impedance up to 75,000 ohms 


* Trademark 


os 
vernistat 
division 
PERKIN-ELMER CORPORATION 


Norwalk, Connecticut 
Want more information? Use post card on last page 
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PRODUCTION TECHNIQUES (continued) 


handling of the 
return operation. 

The problem was solved by order- 
ing a rotating-cable conveyor 60 ft 
long, equipped with 4-hp motor 
drive. The conveyor extends the 
full length of the workers’ bench 
lines at a convenient height of 
ft above bench level. The 
conveyor consists of a flexible car- 


chanical pallet- 


about 24 


bon-steel screw { inch in diameter 


that turns in a metal retaining rail. 
The top of the rail is open to expose 
this The hooks of 


screw. wire 


Double-Dip Soldering 


empty pallets are hooked over the 
screw and are moved at approxi- 
mately 12 feet per minute to a point 
at the start of production. These 
pallets can be placed on the con- 
veyor at any time, at any point, in 
one motion. 

This type of rotating conveyor 
eliminates the need for a return 
strand or loop, thus permitting in- 
stallation in minimum space. The 
conveyor was designed and _ in- 
stalled by M-H Standard Co., Jer- 
sey City, N. J. 


Uses Chassis Vibrator 


Conveyorized dip soldering machine is operated by long air cylinder mounted 
horizontally at upper left. Assembled wiring board is taken from end of assembly 


line at left and hooked over bracket on lower chain. 


The three vertical air 


cylinders push the board down at the spray fluxing station (left), the soldering 
station (center) and the unloading or cleaning station (right) 


By W. R. Cass 
Pye Ltd., Radio Works 
England 


Cambridge, 


Appearance of board after soldering. 
Rubber caps protecting control shafts 
have been removed. Keyhole slots on 
brackets are used to attach chassis to 
carrier of soldering machine 


A pip soldering machine developed 
for use on radio etched wiring 
boards uses an overhead-chain con- 
veyor driven intermittently by a 
long air cylinder. At the feed posi- 
tion, the operator hooks each as- 
sembled wiring-board pallet in turn 
onto brackets on the chain. The 
chassis is first moved to a flux spray 
position, then is given two dips in 
molten solder. During each dip and 
for a short period thereafter, the 
chassis is vibrated by air hammers 
to help break down oxide film on 
joints and to remove any 
solder. 


excess 


Instead of having the chain con- 
veyor dip down at each station, an 
air cylinder is mounted above each 
station. When the chain has come 
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New C-D-F 
Plastic Spiral Tubing 
reduces unit costs, 
improves products 


Using C-D-F’s new Spiral Tubing is a way of saving money 
in buying electronic insulation... without lowering the 
electrical and mechanical characteristics of the part required. 
This special tubing is a high-strength plastic made from 
paper or vulcanized fibre that is spirally wound. It is avail- 
able in two basic forms in various grades: (1) as plain 
untreated tubing. (2) as impregnated tubing containing 
various types of thermosetting insulating varnishes, 
BUY ONLY THE PROPERTIES YOU NEED 
Spiral Tubing can be used to replace rolled or molded 
laminated phenolic tubing in many cases. As the degree of 
moisture resistance and mechanical strength is established 
during the manufacturing process, you specify... and 
buy ...only those properties required for the application 
C-D-F also offers complete designing, machining and 
assembly. You can get finished components, or random 
length tubing, with fast deliveries. rite for Technical 
D-F SPIRAL TUBING offers many advantages to the Folder ST-53 and samples, after checking our catalog in 
cost-conscious design engineer and purchasing Sweet's Design File. Call the C-D-F sales engineer listed 
agent. It is low-cost, moisture-resistant, high- there--he can save you time and money immediately with 


strength, and easy to fabricate. It has sufficiently C-D-F Spiral Tubing! 


low dielectric loss properties and good dielectric 
strength for many applications ‘ Dicanontl “bee 


CONTINENTAL-DIAMOND FIBRE DIVISION OF THE BUDD COMPANY, 
NEWARK 16, DELAWARE 


A VERY HARD TUBE is supplied in C-D-F Grade 6A. The parts THIN-WALL SPIRAL TUBING has good concentricity and is tough. 
shown have maximum mechanical strength, lowest water Note thin wall construction, cleanness of machining, variety 


absorption rate under immersion conditions and most stable of shapes. C-D-F Spiral Tubing is easily machined, formed, 
dielectric loss properties. Fine for bushings and cores. punched. Made in many grades for special applications 


if 


AMMME SS 


ween 


NEW CONSTANT TORQUE TUBING, for permeability tuning with HARD OR SOFT, square or rectangular coil-form tubing is made 
iron cores, features exact internal threading with three point for solenoid and transformer applications. Sides are straight 
suspension of the core to prevent binding ...no external with minimum gap in paper winding. Supplied in soft, var 
ernbossing to lower dielectric strength. Write for samples nished kraft, or hard, rigid tubing 
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HIGH FREQUENCIES 


MOTeLKe 
MMAR eG 
“aANe! 

field 
intensity* 


MEASURING EQUIPMENT 


Stoddart Ri-Fi* meters 
cover the frequency range 
l4ke to 1000 me 


VLE 
NM.-10A, 14ke to 250ke 
Commercial Equivalent of AN/URM-6B 


Very low frequencies 


VHF 
NM-30A, 20me to 400mc 


Commercial Equivalent of AN/URM.47 
Frequency range includes FM oa 
bonds 


UHF 

NM.-50A, 375mc to 1000m« 
Commercial Equivalent of AN/URM.17 
Frequency range includes Citizens band 
and UHF color TV band 


ee analiertien haan 


aCe Ee Me Rte 


OT 
& . 


Want more information? 


aircraft radio co 


ALIFORNIA HOLLYWOOL 
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PRODUCTION TECHNIQUES (continued 


Spray fluxing station. Board is pushed 
down into baffles by air cylinder to 
minimize escape of spray during flux 
ing. Teflon wiper blade, mounted on 
conveyor chain ahead of wiring board 
bracket, wipes dross off solder pot at 
next station 


to rest after an advance, the air cy]- 
inders are actuated to push the 
pallets down at their respective sta- 
tions. The rod on the air cylinder 
comes down through a hole in the 
bracket on the chain to push down 
a spring-loaded inner shaft on 
which the pallet bracket is hung 
The spring brings the chassis up 
again after the air cylinder has re- 
tracted entirely out of the bracket. 

A hinged wiper blade is attached 
to a long rod bolted to the chain 


Radio wiring board, hooked over con 
veyor bracket, is here in position over 
solder pot 
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MICROWAVE 950 to 11,500 mc 
SIGNAL GENERATORS 


er 


JUST ONE POLARAD 
MICROWAVE SIGNAL GENERATOR 
CAN MAKE ALL 

THESE MEASUREMENTS 


Each Polarad Microwave Signal Generator (4 models cover 950-11,500 mc) is equipped 
with the unusually simple UNI-DIAL control that tracks reflector voltages automatically 
while tuning continuously. Frequency, accurate to +1%, is read directly on the single fre- 
quency dial. There are no mode charts, no slide rule interpolations necessary 

But, most significant are the built-in features that enable use of these rugged instruments 
for so many applications: internal modulation, pulse and FM; internal square wave modula- 
tion; synchronization outputs, delayed and undelayed; provision for multi-pulse modulation 
input; provision for external modulation and synchronization; variable attenuator calibrated 
directly in -dbm; engineered ventilation to insure specification performance over long 
operating periods. 

Contact your local Polarad representative or write directly to the factory for the latest 
detailed specifications 


SPECIFICATIONS (all models unless indicated) 


Frequency Internal pulse modulation: | External pulse modulation: 
Model Range Pulse width: 0.5 to 10 micro- | Ponartts Positive or negative 
M 950 400 m seconds | ate: 40 to 4000 pps 
con : a . . Delay: 3 to 300 microseconds Pulse width: 0.5 to 2500 
2 2150 4600 mc Rate: 40 to 4000 pps j microseconds 
MSG-3 4450- 8000 mc Synchronization: internal or | Pulse separation (for multi 
MSG-4 6950 - 10,800 mc external, sine wave or pulse | ple pulses): 1 to 2500 


microseconds 
MSG-4A = 6950 - 11,500 me internal FM | Output synchronizing pulses 


Frequency accuracy: + 1% Type: Linear sawtooth | Polarity: Positive, delayed & 
Rate: 40 to 4000 cps undelayed 
Power output Synchronization: internal or Rate: 40 to 4000 pps 


MSG-1 & 2: I mw external, sine wave or pulse Voltage: Greater than 25 volts 


MSG-3, 4 & 4A; 0.2 mw Frequency deviation: Rise time: Less than 1 micro 5 
MSG-1 & 2; +2.5 mes second 
Attenuator range: 120 db MSG-3, 4 & 4A. +6 mes . 
rice 


Attenuator Accuracy: + 2 db Internal square wave MSG-1, 2 | 
Outpet impedence: $0 ohms ROTI ous | ae’ FIELD MAINTENANCE SERVICE AVA! 
LL ee ec 


Prices subject to change without notice 


20) NF \ eR ELECTRONICS CORPORATION 43.20 34th STREET, LONG ISLAND CITY, N. ¥. 
Maat ae ere 


REPRESENTATIVES + Albuquerque - - Baltin * Bos . a». 4 + Daytor 


Philadelphia » § i | . ston, 0. C. + Westbury + Wir ym + Canada, Arnpric 
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PRODUCTION TECHNIQUES (continued 


New *% Precision 
Potentiometer by 


GAMEWELL 


Unloading station. Air cylinder is pro 
vided here for use if cleaning is needed 
after soldering 


just ahead of each bracket, to sweep 
the dross off the solder pot just be- 
fore dipping. 

Silicone rubber caps are pushed 
over the shafts of the volume control 
and band-changing switch before 
dip soldering, to give automatic 
masking. The caps are gripped by 
the threads of the controls, and are 
easily removed afterward. 


Modular Bundles Use 
Etched-Wiring Boards 


By Ropert J. ROMAN 
Kastman Kodak Co 
Rochester, N ) 


LOW-VOLUME users of printed cir- 

cuits look to mechanization for 

versatility and low tool cost, to 

Here is a %” potentiometer permit frequent changes in the 
that offers you the extreme product without excessive change- 
over costs. This is very difficult 
to accomplish with machines alone. 
Body is of anodized aluminum and the shaft is made of stainless Great simplification of the prob- 


precision found in larger sizes of Gamewell Potentiometers. 


steel. Kohlrausch type winding provides excellent linearity and lem has been achieved by stand- 
the unit meets MIL-E 5400 specifications as they apply. 


The unit can be modified for special mounting. Write for addi- 
type RVG-14 precision 


” 


tional information about the new % 


potentiometer. | 


CONDENSED SPECIFICATIONS 


TH E G ee mM Ew E L L Potentiometer Type No RVG-14 
Cc oO ha PO N YW Diameter (inches) nh" 


NEWTON UPPER FALLS 64, MASS. Rating (watts) ! 
Torque, max. (ounce-inches) 0.25 
Weight (ounces) a 
Max. Resistance (ohms) #5% 45,000 


WE ® Min. Resistance (ohms) «5% 25 
Useful Angle (deg.) 354° le 


Min. Resolution (3%) 0.06 Example of Paraplate bundle, showing 
Linearity (%) #05 how some leads can be left long after 


PRECISION POTENTIOMETERS Multiple sections can be ganged; add soldering, for use as interconnecting 


+4" to overall length for each additional . 
section. Better Hacerities con be ob terminals. Multiple-lead couplates can 


Manvfacturers of Precision Electrical Equipment Since 1855 tained on special order be soldered into notches on edge of one 
plate, as on upper plate here 
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POURED 
AS A LIQUID 


HARDENS 
WITHOUT 
HEAT 


Bake ite Epoxy Resin, mixed with 
hardener, is poured into plac e, without 
harm to fragile elements in the assembly. 
The mixture will cure with excellent 
adhesion to metal, ceramics or glass, 


bonding them firmly in position, 


BAKELIT! Resins can cure at 


room te mpe rature 


Epoxy 
another advantage 
where parts would be damaged by high 
tem pe ratures needed to set other pot- 
ting materials. Oven curing at low tem- 
peratures may be used for more com- 
pl te reaction, 


FILLS EVERY 
CREVICE 


KEEPS 
ASSEMBLY 
SAFE 


Low viscosity permits Bakeirre Epoxy 
Resin 


trate extremely minute cavities 


hardener combination to pene- 
Air en- 
trapment is minimized, Vibration or 
centrifugal casting reduces it further, 


aids in filling, and eliminates bubbles. 


Cured Bakerre Epoxy Resin resists 
shocks, chemicals, moisture. It kee ps the 
assembly solidly embedded, safe from 
external hazards. Resin shrinkage is so 
slight as to be unimportant for most ap 
plications but can be further reduced 
by use of fillers. 


Potting and encapsulating with BAKELITE Epoxy Resins make 
delicate electrical assemblies stronger, easier to handle 


Many electrical assemblies seem to grow more fragile as they become more 


efficient. But Bakeirre Brand Epoxy Resins are making them more serviceable 


than ever. Three different types of these resins are available for potting and 


encapsulating te¢ hniques. They can be cured by any of four specially formu 


lated BakeLire Epoxy hardeners designed to give a variety of viscosities and 


curing speeds, or by several conventional catalysts. We can help you pick the 


combination with the best set of properties for your produc t. In addition, there 


are Bake ite Phenolic and Polyester Resins ideally suited to give you the 


widest selection of materials available. Find out what all these resins can do. 


Write Dept. BL-50. 


BAKELITE 


EPOXY RESINS 


BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation [gg 30 East 42nd Street, New York 17, N. Y. 


The term Baxetrre and the Trefoil Symbol are registered trade-marks of UCC 
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MISSILE SYSTEMS 


ELECTRONICS 


A number of significant developments have 
created new positions for engineers possessing 
unusual ability and advanced academic 


training in the following fields: 


Antenna Design . , . to develop advanced 
flush type antennas in connection with 
Missile guidance and other data transmission 


systems. Specialized training is desirable. 


Guidance Systems . .. to develop 
guidance systems and electronic circuitry 

for missiles. The position requires experience 
in micro-wave circuitry, pulse techniques 


and systems analysis. 


Data Transmission , . . to develop advanced 
automatic equipment for the transmission of 
data for missiles. The position requires at 

least three years’ development experience in 
instrumentation and telemeter ing and 


knowledge of communication theory. 


( } 
_Lubhheed, MISSILE SYSTEMS DIVISION 


research and engineering staff 


LOCKHEED AIRCRAFT CORPORATION * VAN NUYS, CALIF, 
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PRODUCTION TECHNIQUES continued) 


Method of soldering leads of subminia- 
ture tube to edge notches of board 


Steps in inserting resistor manually 


ardizing on a basic module for 
axial-lead components, called a 
*araplate bundle. Here the com- 
ponents are installed between two 
parallel -etched-wiring boards and 
the connections are dip-soldered in 
two operations. 

Nonaxial-lead components, such 
as tubes, transistors and switches, 
can be added at any time by using 
slot-soldering terminations around 
the edges of the boards. A slotted 
termination is ideal for this ap- 
plication as it will not close up or 
bridge when dip-soldered without a 
wire inserted. 


> Advantages—When properly sup- 
ported, modules of this type satisfy 
varied environmental requirements 
at least as well as the average com- 
ponents they support. For most 
component groupings, the bundle 
requires less total etched-wiring- 
board area than most flat mounts. 

Space characteristics are excep- 
tionally good for most component 
groupings. The two-plate construc- 
tion allows for crossovers without 
expensive, troublesome double- 
sided prints. Exclusive of any 
mounting structures which may be 
required, the bundles are. self- 
supporting. 

An improved new _ assembly 
method for the modular system 
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Whiskers on tin-plated steel, enlarged 6 times. Immense yield strength 
of metals in whisker form was discovered by Bell scientists. 


The clue of the metal whiskers 


I'he habit of close observation at 
Bell Laboratories often turns “tre 
mendous trifles” into important scien 
tific progress. Such a case occurred 
when unexplained short circuits in 
wave filters seemed to be associated 


with a zine pl ited mounting bracket 


Close scrutiny disclosed a whisker 
growth on the zinc plating. Similat 
vhiskers of tin were found growing 
on tin-plated equipment. Studic 
showed the whiskers to be tiny singl 


crystals of metal 


Suspecting that these unusual crys 
tals might be of essentially perfect 
tructure, alert Laboratories scientists 


iw an opportunit it last to test 


IMPROVING TELEPHONE SERVICE FOR AMERICA PROVIDES CAREERS FOR CREATIVE 


in important metallurgical theory. 


I'he scientists studied the whiskers, 
grew larger ones, and showed that the 
crystals had enormously high yield 
strength as predic ted by the theory 
for perfect crystals—a strength far 
greater than for the same metal in 


I'his clue has 


opened new frontiers in the study of 


inv other known form 


what makes metals strong or weak, 
ind has excited metallurgists all over 
the world 


hus, another new advance has 
come out of the Bell ‘Telephone Lab- 
oratories practice of scrutinizing 
everything that can play a part in 
better tele phone service, 


BELL TELEPHONE 


Want more information? Use post card on last page 


Through the study of thousands of specially cul 
tivated whiskers, Bell scientists seek to prevent 
treacherous growths in telephone equipment 


LABORATORIES 


MEN IN SCIENTIFIC AND TECHNICAL FIELDS 





PRODUCTION TECHNIQUES (continued) 


ie * 


a7 ustable 


POLYSTYRENE CAPACITORS 


and Long Ti 
Stability aT 


rde) 


OHMS 


Method of inserting component by hand. 
Mirror at rear aids operator in putting 
lead into board closest to her 


features ready adaptability to high 
or low production with negligible 
tool and equipment cost. 

With the two x-inch-thick etched 
wiring boards held against back-up 
plates at some distance L 32 inch, 
where L is the cut length of all 
components, the component is in- 
serted in four steps: (1) precut to 
length L; (2) preform slightly to 
decrease overall length approx- 
3) insert first 
component lead; (4) insert second 


imately ss inch; ( 


component lead; (5) straighten 


leads. 


A Vi youtlton > Manual Assembly Fixture—The 
U-shaped assembly cradle has a 
; ive., Burb Trae steel base with clear plastic back-up 
plates affixed to each end. As the 
printed circuit plates do not have to 
be accurately located, they are 
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THE NEW FAST WAY TO HES 
NOW... TEACH MICROWAVE TECHNIAA— 


ss 


4 
-_. 4 $ 
® « 


$0 aL eae Mi 
Demonstrates rr As eae 

Fae il 
~ in the STAs 


71s Actually a 


Q 


FXR presents a complete packaged training program, the first in the industry specifically de- 
signed to teach the fundamentals of microwave techniques. This field-tested FXR Microwave 
Training Kit consists of a complete receiver, transmitter, and accessory group in a convenient 
carrying-case. Text material, including instructor's demonstration notes with extensive student 
laboratory exercises, are also furnished. By interchanging the accessories, the students learn 
fundamentals of propagation and the method and effects of such phenomena as shielding, pole 
arization, reflection, focusing and bending of microwaves. 


The Microwave Training Kit, an FXR exclusive, trains students to take numerical data and learn 


the methods and techniques of microwave measurements. This simple, efficient training pro-' 


gram provides the student with a foundation of practical knowledge and experience necessary 
to his work in the microwave field. 


i A complete catalog of FXR 
WRITE TODAY FOR FOR OUR COMPLETE PRECISION MICROWAVE 
FULL INFORMATION ON THE proouct uns... J" se TEST EQUIPMENT is avails, 
FXR TYPE X845A MICROWAVE TRAINING KIT. electronics able on request. 


PP ads beet): 


Ho 
ee Dann 


F-R MACHINE WORKS, Inc. 


ime) nae, WOO i r+) in 


ray 


4 


ELECTRONICS - December, 1955 Want more information? Use post card on last page 





PRODUCTION TECHNIQUES (continued 


for up-to-date 


REQUEST ALL FOUR | date on micro 


instrument bearings 


(1) For your drafting board or desk, 
PRINT 1031 HANDY WORK SHEET 
with complete line of Retainer Radial 
Bearings. 


Work setup of manual assembly, using 
bench fixture to hold wiring boards 


(2) Answers to specific Questions are 
provided by more than 20 current 
N. H. B. B. ENGINEERING BULLETINS. 


(3) Concise yet complete, the N. H. B. B. 
CATALOG 53 is the Handbook of the 
Instrument Bearing field. 


New Gunnpolare Serue 


Pushing wiring boards together after 
inserting all components 


CALL FOR OUR 


e PACIFIC COAST 
KERMIT T. SIMONS 
Tel. RYan 1-9051 


MIDWEST 
JOSEPH W. . Cedar St. 
Tel. SUpgrior 7-0984 , WLINOIS 


CHARLES A. @ Hazelwood Pehl 


Tel. Tpinity 1-460! MICHIGAN Setup used for fluxing and dip soldering 
SOUTAWEST after loading boards manually 


J. ROBERT NATOLI affixed to the back-up plates with 


simple spring clips. Each station 
has a universal holding fixture with 
an inset Alnico magnet for firmly 
Tel. HUnter 2-8633 gripping the cradle. An adjustable 
mirror on the holding fixture allows 
ARL F. GRAESSER, JR. the operator to see both plates at 
once, Depending on the volume and 


NEW HAMPSHIRE complication of the bundle being 
a BALL BEARINGS, INC. | run, two or more work stations can 


be lined up, with bundle cradles 
passing from one to the other. 
Peterborough, N. H. When all components have been 
iach an, alae assembled, an operator removes the 
bundle from its cradle after first 
pushing the wiring boards together 
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NOW ... all the desirable performance 
characteristics of Radio Condenser’s well 
known T-31 series vhf-TV tuners in a com- 
pletely new package. Designed for greater 
safety and easier installation, the new T-31 

arries an even lower price, because of mech- 


THE NEW LOOK anized production methods now in effect. 


Here are just a few of the design improve- 
ments that make the new T-31 far superior 


eoe I TN V h f - T V ft uners to the original. As you can see in the illus- 
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trations, tubes are mounted at the extreme 
right, for easier installation beside large 
cathode ray tubes. Captive tube shields snap 
open for fast tube replacement, but cannot 
be removed from the tuner... a safety fea- 
ture designed to meet Underwriters Labora- 
tory requirements. The spring-held snap-on 
cover eliminates screws, makes for simpli- 
fied, more efficient assembly. 

Like the twelve-position four-wafer switch 
pentode unit illustrated, all tuners in the 
T-31 series are characterized by fine image 
and i-f rejection for high selectivity, good 
noise figure and drift characteristics. They 
also meet all RETMA spurious radiation 
requirements. Performance is everything 
you would expect from a Radio Condenser 
tuner, even at the new low price. 


Get Complete Engineering and Performance Data 


Write Radio Condenser for your free copy of Bulletin T-31. 


RADIO CONDENSER CoO. 


Davis & Copewood Streets * Camden 3, New Jersey 
EXPORT: Radio Condenser Co., international Div., 15 Moore St., N.Y. 4, N.Y. CABLE: MINTHORNE 


CANADA: Radio Condenser Co. Ltd., 6 Bermondsey Rd., Toronto, Ontario 
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A GREAT NAME CONTINUES GREAT NEW ACHIEVEMENTS 


How Edison 
achieves 
extraordinary 


timing accuracy ina 


thermal relay 


By calibrating each 501 Thermal Relay after hermetic 
sealing, Epison provides unequalled timing accuracy — 
assures absolute production uniformity. Circuit designers 
can realize all of the benefits of a thermal relay without 
concern for changes in atmospheric pressure — or the 
problems of relay maintenance. 


This exclusive method of calibrating, developed in the 
world-famous Epison Laboratory, is just one of the fea- 
tures that have earned the Epison 501 Relay an out- 
standing in-use record. A high degree of vibration and 
shock resistance, extreme light weight and typical EpIsoNn 
construction ruggedness are but a few of the other 
features of the Epison 501 Relay that lend it to such 
applications as these: 


> Sustained over-current or over-voltage protection 
> Integration of pulses or intermittent current 

> improving sensitive contact operation 

> General control use 

» Cathode protection 

> “Holdover” circuits 

> Motor starting 


Send for complete information 
on the dependable Eptson 501 
Thermal Relay — now. 


PRODUCTION TECHNIQUES (continued) 


to the final bundle distance. The 
bundles are then inserted in the 
holders of a dipping machine, where 
all joints are dip-soldered auto- 
matically. 


> Automatic Insertion Head—The 
basic principle of the retraction in- 
sertion head developed for mech- 
anized assembly is not altogether 
different from the manual method. 
The component is first picked up by 
a four-jaw head. The two inner 
jaws lock against the wire when 
closed, but the two outer or meter- 
ing jaws permit the wire to slip 
when closed. When the inner jaws 
retract in the second step, about vs 
inch of wire is pulled through each 
metering jaw and stored in the loop. 
After the excess wire is cut off in 
the third step the head has both 
wires in excellent length and co- 
ordinate control. The head is then 
placed in position between two 
etched-wiring boards and the inner 
jaws are returned to their original 
position to complete the insertion. 


> Automatic Assembly Machine 

A proposed in-line transfer ma- 
chine has etched-wiring boards 
carried from station to station on 
platens or cradles in a manner 
similar to the hand method. In- 
sertion head assemblies’ are 
mounted in pairs at each station. 
The head will pick up a compo- 
nent, retract and cut, then move 
between the circuit plates for an 
insertion. Horizontal and vertical 


Steps in achieving automatic insertion 


Thomas A.Edisom 


INCORPORATED 


INSTRUMENT DIVISION * $4 LAKESIDE AVENUE * WEST ORANGE, NEW JERSEY Basic tool used for automatic insertion 
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Will Vacuum Melted Metals do for YOUR 
Product What They do for Radar? 


A Vacuum Furnace will help you get the Answer 


Vacuum melting produces metals and alloys having unique 
properties of reproducibility, homogeneity, cleanliness, 
and ductility with impact and fatigue strength. Alert en- 
gineers are upgrading their products and cutting costs by 
taking advantage of these properties. 

For instance, Radar benefits from tubes made of vacuum 
melted component parts. Improved machinability and re- 
producibility assure precise electrode dimensions and 
composition, which give more consistent tube character- 
istics. Greater thermal and electrical conductivity and 
elimination of “ outgassing”’ increase tube life. 

Would such metals make your product better? A vacuum 
furnace will enable you to develop materials especially 
suited to your needs. We have made and operated more 
high vacuum furnaces than any other manufacturer in the 


world. Can we help you, too? Send coupon below today. NRC Model 2555 Vacuum Furnaces are now being used by 
aircraft companies, engine manufacturers, investment casters, 
specialty steel producers to speed up development of new ma 
terials that will meet ever more severe operating requirements 


NARESCO EQUIPMENT CORPORATION 
Subsidiary of NATIONAL RESEARCH CORPORATION 
Dept. 412, Charlemont St., Newton Highlands 61, 


SALES OFFICES: Please send me Model 2555 Data Sheet NRC 


Boston, Chicago, Cleveland, Have your representative call 
Houston, Los Angeles, New York, A id = O iene 
Palo Alto, Philadelphia; ; 
in Canada: Toronto, Arnprior EQUIPMENT 7 


ompany 


CORPORAT Add 
ddress 
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PRODUCTION TECHNIQUES (continued) 


HYCON EASTERN 


a complete facility for 
DESIGN « ENGINEERING « PRODUCTION 


Inserting head, shown just as it is put- 
ting resistor into holes of etched wiring 
boards held on positioning pegs in 
fixture 


position adjustments are made in- 
dependent of head motion. Since 
the head will accommodate a wide 
range of components, accurate 
direct-reading adjustment devices 
can be employed to minimize 
changeover time. 

Etched wiring boards are fed in 
ie wg Sinn | at one end of the machine and 
rR aye ** | completely assembled bundles re- 

Akg “ti | moved from the other. Although 
the machine is planned for maga- 
zine-type board feed and an auto- 
matic-bundle-transfer head, the 
feed and removal can be accom- 
plished in any way consistent with 
the size of the run. 

Here, as with the hand method, 
bundles are transferred to an- 
other machine for dip soldering. 





ye et 


Seibel ee uh ek 2 beh A Maiatat pit a Os ee ue | B® Automatic Soldering Machine 

FREQUENCY RANGE: 10 kilocycles to 10 megacycles for all The transfer head at the output 
types of filters. | of the assembly machine would be 
BANDWIDTH RANGE: 0.01% to 14% of center frequency. | equipped with cutter plates which 
APPLICATIONS: Carrier Communication Systems: Telephone Chan- | cut excess wires during the trans- 
nel Filters, Pilot Selection Filters, Telemetering Channel Filters, Teletype | fer cycle. The bundle is trans- 
Channel Filters, Other Frequency Multiplexing Systems. Single Side 
Band Filters. High Selectivity Amplifiers. Noise and Sound 
Analysers. Carrier Current Systems. Harmonic Selection. 


ferred to a _ relatively simple 
holder on the dipping machine. 
The soldering machine is basic- 


ally an indexing-turret type with 
AwnounceMent is made of a new technique for 


the synthesis of crystal filters which resolves many of 
the problems heretofore associated with their design 
and production, High initial cost and long lead time 
have been eliminated. System design no longer need 
be compromised because of the limited number of 
existing filters. Filters can be produced on short notice 
in large or small quantities to meet exact performance 
requirements, Curves shown above suggest the wide 
variety of characteristics, Your inquiry is invited. 


HYCON EASTERN . INC. Sketch of automatic assembly and sol- 


dering setup planned for use with Para- 
75 Cambridge Parkway, Dept. A, Cambridge 42, Massachusetts | plate bundles 
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TYPE 50C, LEFT 
TYPE 50, RIGHT 
240 TO 800 CY. 


Introduced here are miniature versions of our popular 
Type 2003. They have equivalent accuracy but are 
much smaller, lighter and have fewer component parts. 
In the Type 50, all critical components are housed within 
the fork container. 

Both the Types 50 and 50C offer superior shock resis- 
tance, up to 60 G. Hermetically sealed and shielded. 


When requesting information, please state type number. 


FREQUENCY STANDARDS @ AND PRECISION FORKS 


PICTURED AT LEFT, ABOVE PICTURED AT RIGHT, ABOVE 


TYPE 500 SPECIFICATIONS TYPE 50 SPECIFICATIONS 


SIZE....24" x 2” x 4%” high. WEIGHT....8 ozs. SIZE....1”% dia. x 3%” high. WEIGHT....3.5 ozs. 
BEG . vssacece +.02% from —65° to 85°C ACCURACY t.02% from —65° to 85°C 
OUTPUT 5V into 250,000 ohms OUTPUT... sesteeseseeseeeee IV into 250,000 ohms 
TYPE R50C.... see. Same as Type 50C with PEO Weis ctenicsncctnesina Same as Type 50 with 

accuracy of +.002% from 15° to 35°C accuracy of + .002% from 15° to 35°C 


For 17 years this company has produced precision which we offer maximum accuracy, simplicity and 
frequency standards for integration in highly accu- durability. Our products are now serving in many 
rate instruments and timing devices of ourown and and varied applications—in industry, government 
other manufacture. We make frequency standards (including the armed services, particularly in the 
within a range of 30 to 30,000 cycles, a field in field of aviation) and for laboratory uses. 


iF YOU HAVE A FREQUENCY PROBLEM AND WILL DESCRIBE IT, WE SHALL BE 
PLEASED TO SUBMIT OUR RECOMMENDATION TOGETHER WITH PRICE QUOTATION 


American Time Products, Ine. 


580 Fifth Avenue New York 36,N. Y. 


OPERATING UNDER PATENTS OF WESTERN ELECTRIC COMPANY 
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ca 


SINCE 1915 LEADERS 1N 


servo Motor Control System 


Most engineering ingenuity concentrates not on basic principles, 
which are relatively simple, but on the fine details that make the 
difference between good and poor design, between high and low cost, 
or between efficient and inefficient component arrangement. For 
instance, the motor control system patented by the Ford Instrument 
Company. The purpose of the system is to provide a sensitive control 
system to make an induction motor respond accurately to a relatively 
small reversible input signal. This system employs saturable-core 
transformers to combine the sensitivity of vacuum tube amplifiers 
with the high power-carrying capacity of saturated-core devices 
This also facilitates the problem of matching the motor impedance 
with that of the amplifier. 

In the circuit shown the first pair of tubes act as a phase inverter, 
with the control signal applied to the grid of one inverter tube. The 
feedback signal, produced by a d-c generator coupled to the con 
trolled motor, is applied to the inverter tube. The output of the 
inverter is the signal of the servo loop. The second pair of tubes acts 
as a driver-stage for the saturated transformers that supply one 
winding of the controlled two-phase induction motor; the other 
motor winding is connected to the power line. 

This is typical of the things Ford engineers do... every day. If 
you have a control problem it will pay you to talk to the Ford 
Instrument engineers, 


@ FORD INSTRUMENT COMPANY 


DIVISION OF SPERRY RAND CORPORATION 
31-10 Thomson Avenue, Long Island City 1, N. Y. 


ENGINEERS 


of unusual abilities con find a future at FORD INSTRUMENT COMPANY. Write for information. 
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AUTOMATIC CONTROL 


(continued 


PRODUCTION TECHNIQUES 


vertical-acting dipping arms, simi- 
lar to the prototype operating on 
the hand line. The dipping machine 
features simplicity of action and 
peninsular location of solutions. 

Making full use of advantages 
gained by modular restrictions 
and the reliable simplicity of re- 
traction insertion, the inherently 
high-capacity multihead machine 
is easily adapted to economical 
low-volume operation. It is esti- 
mated that a 40-head machine 
equipped with suitable short-run 
component programming could be 
completely changed over in less 
than 15 minutes. 


Dip-Soldering Clamp 
Masks Tube Socket 


Immersing board in first soldering pot. 
Cake of beeswax in left hand will be 
wiped over next pot before transferring 
board to it 


A SPRING-LOADED clamp assembly 
welded to the jaws of long-nosed 
pliers serves as a convenient tool for 
holding a small wiring board during 
dip soldering in RCA’s Indianapolis 
plant. Squeezing the plier handles 
together opens the disk-shaped 
jaws of the clamp enough to permit 
placement over the tube socket. 
When the jaws are released, the 
entire tool serves as a handle for 
immersing the board in the pool 
of molten solder. The metal disks 
of the clamp prevent solder from 
getting into the tube socket con- 
tacts. 

Two solder pots are used side by 
side. After immersing the board 
in the first one, the operator wipes 
a cake of beeswax over the surface 
of the second pot and immerses the 
board in this, to complete the 
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A uniquely NEW 
from 


Midwestern 
Instruments 


Oscillograph 


Midwestern’s New Model 

590 incorporates every 

feature necessary for a ‘ - / 
successful flightetest in- ; - Specially designed 


strument. for remote control * 


*If desired the instrument Here’s another great development in Midwestern’s series of 
can be supplied with no famous flight-test instruments. It is based on extensive experience 


controls on it. All control applying other Midwestern oscillographs to many combinations 
then originates at a remote 


: of environmental conditions. One of the many features is a re- 
location. 


motely-controlled jump-speed system. Speed may be changed 
at any time by simply positioning a rotary switch to the required 
setting. 20 recording speeds are possible with this electrically- 
actuated system and change gears within the oscillograph. Lamp 
products intensities are automatically adjusted to a previously-set value for 
OSCILLOGRAPHS ribbed for the strength and rigidity needed under high accelera- 
(LABORATORY AND FLIGHT TEST tion conditions, 
MAGNETIC STRUCTURES 


recording at the new speed. The single aluminum alloy casting is 


GALVANOMETERS Write for Complete Details and Specifications 
AMPLIFIERS 

HYDRAULIC SERVOVALVES 

TORQUE MOTORS 

SERVOAMPLIFIERS 

DATA REPEATERS 

WATERPROOF CONNECTORS 

GEOPHYSICAL EQUIPMENT 


INSTRUMENTS 


— MIDWESTERN INSTRUMENTS 


4lst and Sheridan Road Tulsa, Oklahoma 
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DZ you rt om 
howe 4pot 7? 


Every design engineer or production man 
we ever met makes mental notes of good places to get 
quick aid on needs out of the ordinary. 


You might like to know, therefore, that a great 

deal of the work we do here at Wheeler on transformers, 
Coils, harnesses, custom-built electronic assemblies, 

and communications components is just 

that kind of assignment. 


We publish no catalog of the everyday standard 
items .-. . they present no problem to anyone. 

We do serve an increasing group of engineering and 
production departments that require competent help 
... backed by ample manufacturing facilities... 

in producing components that are “a little (or a lot) 


different.” Call or write us for an interesting story. 


TRANSFORMERS + COILS + AMPLIFIERS 
CUSTOM ELECTRONIC AND WIRING ASSEMBLIES 
COMMUNICATIONS EQUIPMENT 


Wheeler is constantly adding to its 
staff of engineers. If you are available 
and qualify in this field, call us now. 


™“* WHEELER 


INSULATED WIRE COMPANY, INC. 
Division of Sperry Rand Corp. 
1101 EAST AURORA STREET 


WATERBURY 20, CONNECTICUT 


Method of placing clamp over socket of 
wiring board 


buildup of solder over each of the 
clinched leads. The double-pot 
technique has greatly improved the 
reliability and uniformity of dip-. 
soldered joints on etched wiring 
boards used in the firm’s radio and 
television receivers. 


Automatic Tester for 
Ferrite Memory Cores 


FERRITE storage cores are auto- 
matically tested and graded by In- 
ternational Telemeter Corp. of Los 
Angeles with a new machine 
incorporating a Syntron model 
EB-01-B vibrating parts feeder. 
The cores are placed in the feeder, 
which lines them up and delivers 
them down a chute to a mechanism 
that sorts into sixteen uniform 


Core tester, with feeder at right, sort- 
ing mechanism at center and motor 
drive at left 
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sec writing rate! 


Arrow indicates 1100 
cm/ psec writing-rate 
point on 100-mc 
damped oscillation, dis 
played on single 0.01 
psec/cm sweep of Type 
517A Oscilloscope with 
T54P11H ert. Recorded 
on 35-mm TRI-X film at 
f 1.9 with 4.2 to lI re- 
duction, developed 26 
minutes in D-19 at 68° F. 


“The Tektronix Type 517A Cathode-Ray 
Oscilloscope has the high writing rate, faithful tran- 
sient response, fast sweeps, and dependable stability 
necessary for accurate analysis of single high-speed 
occurrences. Improvements in several performance 


areas, made possible by the development of a new 


Tektronix high-voltage cathode-ray tube, make the 
Type 517A even more useful than its famous prede- 


cessor, the Type 517. Sensitivity of the Type 517A ts 
double that of the Type 517, both sweep and vertical 
linearity are improved, and the viewing area is in 
creased to a full 4 cm by 8 cm. An automatic duty-cycle 
limiter prevents accidental damage to sweep-circuit 
components, The exceptional performance character- 
istics and accurate display of the Type 517A can speed 
up progress in work involving high-speed transients. 


Transient Response —Risetime seven millimicroseconds, 
No overshoot or ringing. 


Maximum Sensitivity —0.05 v/cm. 


Sweep Range — Eleven calibrated sweeps 
from 0.01 psec/cm to 20 psec/cm. Each can be adjusted 
to the accuracy of an external standard. 
, Regulated Accelerating Potential — 
Price $3500 24 kv on T54P11H Tektronix metallized precision 
f.o.b. Portland (Beaverton) Oregon cathode ray tube. 
Includes indicator unit, power-supply unit, scope-mo- Low Displacement Error — 
bile, cathode-follower probe, 7-step attenuator unit, Less than 1% of 8 cm horizontal, less than 2% 
viewing hood, bezel, 170-ohm cable. of 2 cm vertical. 
Rate Generator — 


£ > 4 o 
Complete specifications and information on demon- 15 to 15,000 cycles, accurate within 5% of full scale, 


stration schedules are available from your local Amplitude Calibrator — 


Tektronix Field Office or Representative, Pulse-type, accurate within 4% of full scale. 
or from... 


” Regulation — 
Tektiron ix In € All de supplies electronically regulated. Indi- 
wa 7 cator-unit heater voltages regulated. 
P. O. BOX 831, PORTLAND 7, OREGON Calibrated Horizontal-Position Vernier 
CYpress 2-2611 + Cable: TEKTRONIX 
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In the newest 
computers... 


BRUSH MAGNETIC HEADS 
help provide system 
flexibility — accuracy— high 
storage density 


BK-1300 series—up to 25 


a Me a ee 


<< Ree, 


IN DRUM MEMORY SYSTEMS... 

Several basic Brush multichannel 

and single channel heads (and their 

modifications) permit flexibility in 

Magnetic Drum design. Low loss ma- whe. one Pipe ib 
terials provide greater magnetic head song 

efficiency. 


IN TAPE MEMORY SYSTEMS... 

Precision construction of Brush multi- 

channel heads with close tolerances 

on gap and track alignment permits 

greater pulse packing and closer track ee 
spacing. Equipment can be designed ri ia ei 
with increased storage capacity and 

faster access with Brush heads 

For specifications on standard prod- 

ucts or designs to your requirements, 

write Brush Electronics Company, 

Dept. K-12A,3405 Perkins Avenue, 

Cleveland 14, Ohio. 


BRUSH ELECTRONICS 
COMPANY BRUSH 


Division of 
Clevite Corporation 


ELECTROWICS 
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PRODUCTION TECHNIQUES (continued) 


grades on the basis of magnetic 
properties. The tester is able to 
handle one core per second; in this 
time, as the core passes through 
the test contacts, 5,000 separate 
trials of each of two tests are made. 


Mounting Picture Tube in 
Color TV Cabinet 


Placing yoke assembly over neck of 
color picture tube. Tube rests on mold- 
ed plastic ring which can be seen in 
cabinet at rear on conveyor 


ON THE final cabinet assembly line 
for 26-tube color-tv consoles in 
RCA’s Bloomington, Ind. plant, the 
cabinet is placed face down on a 
wood slat conveyor. This position 
simplifies the installation of the 
molded plastic support ring for the 
picture tube, which is fastened with 
wood screws driven by an air gun. 
The picture tube, with . molded 
plastic jacket over its metal wall and 


Using special cam-action ratchet 
wrench to tighten knurled nut on one 
of three tie rods that hold picture tube 
assembly against front of cabinet 


December, 1955 —- ELECTRONICS 





Take advantage of our 


Fast Dependable Delivery. 


ELECTRONICS — December, 1955 
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CLEVELITE’ 


LAMINATED PAPER BASE PHENOLIC TUBING 


Outstanding for many years as the Top Performer, Clevelite is unmatched in its 
ability to meet unusual specifications. 


Built-in Dimensional Stability, High Dielectric Strength, Low Moisture Absorp- 
tion, Great Mechanical Strength, Excellent Machining Qualities and Low Power 
Factor make Clevelite Tubing outstanding. 


Available in diameters, wall thicknesses and lengths as desired, for Collars, 
Bushings, Spacers, Cores and Coil Forms. 


¥r w * 
Our improved Torkrite internally threaded and embossed tubing affords better 
control of adjustments in coil forms using threaded cores. 
Write for your copy of the latest Clevelite brochure. 


WHY PAY MORE? For Good Quality ... calli CLEVELAND! 
*Reg. U. S. Pat Of 


THE 


CLEVELAND CONTAINER |, 


MPANY 
6201 BARBERTON AVE. CLEVELAND 2, OHIO 
PLANTS AND SALES OFFICES: 
CHICAGO + DETROIT + MEMPHIS + PLYMOUTH, WIS. - OGDENSBURG, W.Y. - JAMESBURG, HJ. « LOS ANGELES 


ABRASIVE DIVISION of CLEVELAND, OHIO 
Cleveland Centeiner Canede, lid, Prescot end Torente, Ont 


Representatives: 
AREA: &. 1. MURRAY, 604 CENTRAL AVE, EAST ORANGE, W. ) 
: & &. PETTIGREW & CO., 62 LA SALLE BD. WEST HARTFORD, Conn 
PLASTIC TUBING SALES, 5715 4. RAVENSWOOD AVE. CHICAGO 
WV. M. COCHRANE CO. 466 S. ALVARADO ST. LOS ANGELES 
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How do 


COT 1 


measure 


Al aah hehe edad 


Be (TT 


If your business involves measuring time in hours, minutes or seconds, you know 
that there are other, equally important standards of measure for Time and 
Timing. Check your present Timing sources; how do they measure up in terms of — 


QUALITY? — Remember that HAYDON* has the complete, up-to-the- 
minute research and manufacturing facilities, the long experience and the 
skilled personnel essential to producing Timing Motors and Devices of the 
highest uniform quality and the most advanced design. 


COMPLETE SERVICE? — Ready to serve you for all your timing needs, 
HAYDON has the complete, fully integrated engineering and manufactur- 
ing facilities to take your timing projects from design and development 
through to finished product . . . economically manufactured in small or 
large lots to meet your requirements. 


TRAINED REPRESENTATIVES ? — Making all of these facilities and serv- 
ices conveniently available to you are HAYDON’s Field Engineers. Each 
of these men is a Timing Specialist . . . fully qualified by training and 
experience to help fill your timing needs. There is one of these Spe- 
cialists in your area, Why not phone him today and make an appointment 

to discuss your requirements! 


*Trademark Reg. U.S. Patent Office 


HAYDON 


Oe eee A SUBSIDIARY OF GENERAL TIME CORP 


HEADQUARTERS FOR 


TIMING HAYDON Manufacturing Company, Inc. 


2436 ELM STREET, TORRINGTON, CONNECTICUT 
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PRODUCTION TECHNIQUES (continued) 


Method of degaussing yoke assembly. 
Earth’s-field compensating magnets can 
be seen on band surrounding rim of 
picture tube. Yoke tie-rods go to metal 
inserts in wood corner brackets 


with the earth’s-field compensating 
magnets mounted around its rim, 
is then lowered into position on the 
plastic ring. 

The yoke assembly is brought 
down over the neck of the picture 
tube, and three steel tie rods are 
run from the cabinet to the frame 
of the yoke to hold the entire pic- 
ture tube assembly in position. A 
special ratchet wrench is used to 
tighten the knurled nut that goes 


New 26-tube color-tvy consoles on wood 
shipping pallets ride down slat con- 
veyor at lower level and are pushed up 
over rollers on incline to start of next 
slat conveyor at higher level, for pas 
sage through screened and partially 
darkened final test rooms 
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Speed-Up Your Work with the 


RCA SENIOR VoLTOHMYST. 


Senior VoltOhmyst, RCA 
WV-98A, only $75.00 User 
Price* including probe and 
cable, instruction booklet, 
complete and ready-to- 
use... Shown slightly 
smaller than actual size. 
* Optional 


&) 
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You can work faster, more accurately —when you own and use the new RCA WV-98A SENIOR 
VOLTOHMYST with the extra-large full-vision meter-face. ‘“‘“Speed-up”’ in your service work 
—without the slightest sacrifice in quality— means a “build-up” in your profits. Look at the 
easy-to-read expanded scales. Then look at some of the other advanced features you also get. 


Large, easy-to-read, wide-vision meter (6'/2"' w) 

Expanded meter scales . . . separate peak-to-peak voltage scales. 
Accuracy of 3% full-scale on BOTH ac and de voltage measurements. 
Sturdy, single-unit streamlined probe with built-in ac-ohms/de switch. 
Rugged die-cast aluminum case. 

Compact design: 7" wide, 3°" deep, 6'"' high, 6 Ibs. 


The all-new WV-98A has all the important, time-proved 
performance features of earlier VoltOhmysts including 
direct reading of peak-to-peak voltages of complex 
waveforms. See this highly accurate, versatile, service 
instrument at your RCA Distributor! Order now. 


RADIO CORPORATION of AMERICA 


TEST EQUIPMENT HARRISON, Hd. 


NEW! WG-299A slim, single unit 
DC/AC-Otms Probe and Shielded 
cable is provided with the RCA 
WV-98A. Probe has handy built- 
in switch permitting instant selec- 
tien of de or ac/ohm operation. 


») Trade Mark “VoltOhmyst” Beg. US. Pot. Of 
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—the FASTEST 
ETCHING SOLUTION for 
PRINTED CIRCUITS 


Here indeed is good news 

for all makers of etched printed 

circuits. Philip A. Hunt Company, 
world-famous makers of photographic and 
photo-engraving chemicals, now 

offers Hunt R.C.E. Solution, 

a special etching 

solution with 

these BIG advantages, 

guaranteed: 


1. Controlled 
rapid etching speed, 
permitting standardiza- 
tion of a high 
production etching 
schedule 


2. instant and uniform etching 
over entire circuit 


3. Maximum etching capacity 
4. Full protection of tops 


Contact your nearest Hunt branch, 
or write us at Palisades Park, N. J., 
today for full information on 


PRODUCTION TECHNIQUES (continued) 
over the threaded end of each tie 
rod. 

The final step is degaussing the 
yoke structure. This is done by 
lowering over the neck of the pic- 
ture tube a large coil connected to 
the 115-volt a-c line, leaving it there 
about 10 seconds, then slowly lift- 
ing up the coil. 

After mounting the picture tube, 
the cabinet is turned upright and 
assembly is completed at subse- 
quent positions on the conveyor. The 
back cover and the removable top 
of the cabinet are put on last. The 
top is made removable so that 
servicemen can reach in from above 
to adjust the earth’s-field compen- 
sating magnets around the rim of 
the picture tube. 


Substitutes for Eyelets 
in Etched Wiring 
By L. J. MARTIN and M. J. VAVRA 


Weapon Systems Development 
Laboratories 
Hughea Aircraft Co 
Culver City, Calif 


OPEN circuits and poor joints are 
a major threat to etched circuit 
reliability. Open circuits are most 
apt to occur in the vicinity of con- 
nections to component leads, either 
through failure of soldered connec- 
tions or through breakage of the 
etched conductors. Bond strength 
between the conductor and laminate 
is limited and may be impaired if a 
connection is overheated by hand- 
soldering, as in replacing compo- 
nents. These conductors are unable 
to withstand heavy stresses applied 
by component leads if these stresses 
tend to pull the conductor away 
from the laminate or even to rotate 
or shear the bond. They are, how- 
ever, amply immune to stresses di- 
rected toward the laminate. This is 
illustrated in Fig. 1. 

Connections should be protected 


Hunt R.C.E. Solution. Hunt R.C.E. 

Solution is 

supplied in 

146 lb. rubber F F aie 
drums ae {| , 

| RATHER WEAK 


Manufacturing 


C BOARD 


SOLDER FiLt COPPER CONDUCTOR 


PHILIP A. HUNT COMPANY 
PALISADES PARK, N. J. 





FIG. 1—Ability of convential lead to 
withstand stresses in various directions 


Atlante + when soldered to etched wiring board 


Chieege + Cleveland + Comoridge + Brookiyn + Les Angeles + San Franctece 
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advance-designed yesterday 

2 sa in . 

industry-wide | 
use today!” 


il 


AMPLIFIERS *» REGULATORS + INERT GAS 
AND MERCURY RECTIFIERS + MERCURY, 
INERT GAS AND HYDROGEN THYRATRONS 


CHATHAM 


SPECIAL-PURPOSE 


TUBES 


, 5R4WGB Vc-1258 5651-WA 


STANDARD TYPES DIRECT FROM STOCK 
PLUS SPECIAL DESIGNS BUILT TO REQUIREMENTS 


Chatham specializes in the development of general and 
special purpose tubes for both electronic and industrial 
applications. Many of the tubes originally developed by 
Chatham to fill a specialized need, now number among the 
most widely used tubes in the industry. For complete infor- 
mation on Chatham tubes — either stock items or types built 
to your requirements — call or write today. 

_— 


" 


iG) 
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©3828 RECTIFIER 

Rugged half-wave Xenon filled 
rectifier. Operates in any posi 
tion, Ambient temperature 
range —%5° to +90°C. In 
verse peak anode voltage 
10,000, average current .25 
amps, Filament 2.5v., 5 amp 


@4632 RECTIFIER 

Ruggedly built, half-wave 
Xenon filled rectifier. Ambient 
temperature range —75° to 
+90°C. Inverse peak anode 
voltage 10,000, average anode 
current 1.25 amp. Filament 5v., 
7.5 amp 


® VC-1256 MINIATURE 
HYDROGEN THYRATRON 
for pulse generation. Handles 
10 kw peak pulse power 


© 6336 TWIN TRIODE 

for voltage regulation. Features 
high plate dissipation, hard 
glass envelope. 


© SR4WGB RECTIFIER 

Full wove rectifier manufactured 
to MIL-E-1B8 reliable tube 
specifications 


@ 5651-WA VOLTAGE 
REFERENCE TUBE 

Stable, rugged. Available in 
both commercial or reliable 
tube Mil types 


CHATHAM ELECTRONICS 


Division of Gera Corporation — LIVINGSTON, NEW JERSEY 





Hycon engineering skill and design keep pac« 
with ever-changing industry, prgduting instruments that 


anticipate need—designed to siMplify and speed productior 


Depend on Hycon for electronic testing equipment 


MODEL 625 DIGITAL 


RATIOMETER 


Measures ratio of two DC voltages where 

one is derived from the other. Ratio is displayed 
on a three digit servo-positicaed counter. 
Provides a discreet indication of 

one part in a thousand. Slewing time is less 
than 4% seconds full scaie. The response 


is critically damped. $55 (9° 


MODEL 615 DIGITAL VTVM 
Ideal for production-line testing and the 
laboratory. 


, this new VTVM gives 


decimal] point and ig ohare 
12 ranges (AC, DC, ohms) ie lik 


auxiliary probe to 250 me... accuracy: 
1% on DC and ohms; 2% on AC, 
FIELD RUGGEDNESS... 


ELECTRONICS, INC. 


321 SOUTH ARROYO PARKWAY 
PASADENA, CALIFORNIA 


IARY OF HY N MFG. COMPANY 
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SAP BETWEEN EYELET HEAD AND CONDUCTOR 
mm SOLDER MAY 
“Qnor BRIDGE 


BOARD 


SMA 
wW ROOM FOR SOLI 


WRONG 


ANGE S$ gHTLY DOME 
9— OF FLANGE CONTAC?! 
TOR 


COPPER CONDUCTOR LARGE 
ENOUGH TO ALLOW A MINIMUM 
0.010" SOLDER FILLET 


o - PHENOLIC 
IMPROVED ooi0" BOARD 


FIG. 2—-Forming of eyelets on etched 
wiring 


from those stresses to which they 
are weak, either by forming the 
leads and placing the components to 
prevent these stresses or by reen- 
forcing the connections with eye- 
lets 

> Drawbacks of Eyelets—Fyelets 
frequently are used to provide in- 
terconnection between etched wir- 
ing on opposite sides of the board, 
as well as to provide mechanical 
bonding of the conductors to the 
board. This use of eyelets allows 
repeated change of components 
without danger of lifting the con- 
ductors from the base material 
These eyelets, however, form addi- 
tional links in the wiring and unless 
properly used may be a source of 
unreliability. Gold-plated or solder- 
plated eyelets wet readily when 
solder-dipped, this being essential 
for obtaining reliable joints. After 
plating, the eyelets should be 
cleaned, dipped in stearic acid flux 
and baked dry. 

Installation of eyelets is accom- 
plished by applying controlled pres 
sure to a pair of eyelet-heading 
dies. The shape of the forming 
cavity of the die is important. Im- 
proper forming of the eyelet heads 
may cause poor solder joints, as 
illustrated in Fig. 2. Improper eye- 
letting can, and has, caused unre- 
liability of the most troublesome 
kind because, when corrosive flux 
residues become trapped under 
their heads, failures may develop 
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TAYLOR 


Laminated Plastics 
Vulcanized Fibre 


TAYLOR 


Shop Talk 


FIBRE CO. 


Plants in Norristown, Pa. and La Verne, Calif 


PHENOL — MELAMINE—SILICONE—EPOX Y LAMINATES * COMBINATION LAMINATES * VULCANIZED FIBRE * POLYESTER GLASS ROD 


Tips for designers 


Sealing strips for crew doors of 4-engine com- 
mercial transport plane are made from Taylor 
canvas base phenol laminate chosen for its 


flexibility and long-wearing qualities 


Welders’ helmets are fabricated from tough, 
durable Taylor Vulcanized Fibre readily 


formed to many desired contours. 


a 
— if 
/ 
Aircraft fuel gage tank unit uses a tube of 
Taylor Epoxy Glass Base Laminate .. . an unusual 
material noted for excellent corrosion resistance 
and electrical insulation over a wide humidity 
range. 


os 


Railroad track-joint insulation, a specially 
developed grade of Taylor Vulcanized Fibre, 
withstands heavy impacts and mechanical stress 


of high-speed trains 


TAYLOR FABRICATING 
FACILITIES 


Your production can be simpli 
fied...schedules safeguarded 

inventory headaches cured .. . 
and overall costs reduced by 
having Taylor fabricate finished 
parts to your specifications. E ffi- 
cient, modern facilities are ready 
to serve you. Get in touch with 
Taylor 
ments. 


about your require- 
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Support for antenna lead in is punched from Taylor Insulction . . . 


a light- 


weight, flexible material ideal for mechanical applications and rough usage. 


New Products, too, Use Tough, 


Flexible Taylor insulation 


When you’re designing new products 
or modernizing old ones, take advan 
tage of the unique characteristics 
... both in performance and economy 

. of Taylor Insulation. Also called 
“fish paper,”’ this versatile material 
has long been a favorite of designers. 
It offers properties that have not 
been duplicated by more recently de- 
veloped materials . .. many of which 


Taylor also makes. 


Most outstanding properties of 
Taylor Insulation are its extreme 
toughness, excellent bending qual 
ities, high dielectric strength and arc 
resistance. Its durable surface with 
stands abrasion. It is an ideal insu 
lating material for slot wedges in 
electric motors, for field coils, for 


transformers, and for arc shields. 


Taylor Insulation is not limited to 


insulation work. Its strength, tough 


Want more information? Use post cord on last pege 


ness and resistance to many chem- 
icals qualify it for gaskets, washers, 
metal box liners and a wide variety 


of mechanical products. 


To insure uniformity of its useful 
characteristics, Taylor Insulation’s 
base is a high grade rag paper manu 
factured in Taylor’s own paper mill. 
Taylor Insulation comes in sheets, 
strips, rolls and coils for high speed 
production equipment sheets 
approximately 56” x 90”, and rolls 


up to 56” wide. 


Write to Taylor for a copy of its 
general catalog with complete tech- 
nical data on this and other grades 
of Taylor vulcanized fibre and lami 
nated plastics. And have a Taylor 
engineer consult with you for specific 
recommendations on your particular 


materials application. 





PRODUCTION TECHNIQUES 


OMPONENT LEAD 
WAGED TO BEAR 


N< ERED SURFACE 


the future resides |)... 
IN MEN WITH alpaca lc 


7 


FIG. 3—Method of swaging component 
lead to obtain greater mechanical 
strength in etched wiring assembly 


s alamos ae 
scientific laboratory | 


... the nation’s most important institution for 
velopment lear thermonuclear 
the do of auc ond FIG. 4—Method of forming component 
weapons is seeking professional engineers lead to obtain greater strength 
and scientists, particularly those vitally later. Not only are proper forming 
interested in the development and soldering difficult, but the labor 


required is costly and this destroys 


of the atomic age. much of the 
ness of dip-soldered etched cir- 


In addition to its continuing and ever- cuitry. Consequently, there is 
trend toward eyelet elimination. 
expending achievement. ln w r > Eyelet-Eliminating Techniques 
research, the Laboratory is now pioneering If wiring boards are to be produced 
in the fascinating fields of nuclear and thermo- without eyelets, provision must be 
made to insure that the stresses 
nuclear power and nuclear propulsion. 


economic attractive- 


applied to the leads of components 
cannot be transmitted to the con- 


At the Laboratory, staff members have the ductor on the board in such a man- 
of a bs ner as to tear it away from the 
opportunity of associating with leaders 


base material or fracture it. This 
research and experimentation . . . of working can be done by swaging the com- 

: ponent lead on the unsoldered side, 
with some of the Western World's finest 


as shown in Fig. 3. Another method 


equipment and facilities... of winning is to form the lead in such a man- 
of echie hand ner that it bears against the un- 
recognition ... of achiev vancement 


soldered surface for a short dis- 
commensurate with ability. tance before it enters the hole 
(Fig. 4). Still another way is to 
arrange the components for edge- 
if you would like more information about the ibe Nie ies: es Den, Thee eeeviden 
Laboratory's career opportunities which are 
and area in which Los Alamos is loccted, 


send your inquiry to DEPARTMENT OF 
SCIENTIFIC PERSONNEL 
Division 303 


los alamos 
scientific laboratory 


OF THE UN ivERSITY OF CaleORntA 
109 ALAMOS, MEW MEXICO 


iy Re ao FIG. 5—Arrangement of components 
Sy Fes wal wh tas 
Ne are nie ae for edge dip soldering, to obtain strong 
fillets on both sides of board 
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DIANA { RADAR 


In this age of man-made satellites, 
knowledge of space is being expanded by 
the moon radar system now in operation 
by the U.S. Army Signal Corps 

at Belmar, N.J. 


Both the transmitter and receiver, which 
were designed and manufactured by REL, 
are held stable by a single crystal to better 
than one part in 10°. Output power is 

50, kw, and frequency is 151.11 me. 

The receiver noise factor is better than 3 db, 
with gain of 170 db. 


REL's world-famed experience and 
facilities are available for the solution 
of your specialized radio problem. 


Seventh in a series describing REL versatility 


RADIO ENGINEERING 
LABORATORIES - INC. 


36-40 37th St - Long Island City 1, N. Y. 


STillwell 6-2100+ Teletype: NY 4-2816 


Canadian representative 


Ahearn & Soper Co., P. O. Box 715, Ottawa 


The REL control console permits the 
observation of echoes from moonrise to moonset 
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Phalo Cables are (ustomer-Made... 





|) Se 
ww Ask Any of Our Custom Customers! | 


Because this statement Phalo’s custom cable opera- 


could be made by many tion... and we can trans- 
Phalo customers who saw us late your “specs” however 
turn “specs” into a custom complex and exacting they 
cable built for their express are, 
purpose, we have not shown If you're holding cable 
the personality behind this specs that are holding up 
statement. progress and you wish you 
We can, however, show were holding the finished 
you some very interesting custom cable, get hold of 
examples of the scope of your Phalo man. 


Ask For The Complete Phalo ¢ atalog 


PLASTICS CORPORATION 


CORNER OF COMMERCIAL STREET 
WORCESTER, MASS. 


insuloted Wires, Cables —- Cord Set Assemblies 
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PRODUCTION TECHNIQUES (continued) 


FIG. 6—Mounting component flat on 
board gives greater strength 


a fillet of solder around the lead on 
both sides of the board, preventing 
the stripping of conductors from 
the board by a force exerted on the 
lead from the component side of 
the board. Eyelets also can be elim- 
inated when leads emerge from 
the bottom of a component capsule, 
as in Fig. 6. 


> Coatings for Wiring Boards 
After the etched circuit assembly 
has been completed, it often is de- 
sirable to coat the board to control 
subsequent surface contamination. 
The requirements of a good protec- 
tive coating are: high humidity 
resistance consistent with good re- 
covery properties; adequate elec- 
trical properties; cure at 75C or 
less so that the coatings can be 
cured in the presence of tempera- 
ture-sensitive components; good 
physical properties such as adhe- 
sion to the board; transparency so 
color coding can be recognized; 
easy application in the required 
thickness. 

Although the ideal coating which 
will meet all of the above require- 
ments has not been found, coatings 
can be selected which will most 
closely meet the desired application. 

A 5-mil coating, although difficult 
to apply, gives a reasonable com- 
promise between good humidity 
protection and rapid _ recovery. 
Thicker coatings show greater re- 
sistance to humidity exposure but 
show slower recovery after long 
exposure and also make component 
replacement very difficult. 


Grounding Wiring Boards 


AFTER installation of the assembled 
etched-wiring boards on the metal 
chassis with self-tapping screws, 
an operator on Admiral’s assembly 
line solders certain of the screws 
to the chassis to insure good per- 
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AEROCOM’S 1046 H.F. TRANSMITTER 


POWER = SIABILIT! 


1000 WATTS WITH 003% STABILITY 


Rugged, versatile general purpose H. F 
transmitter—Aecrocom's 1046 packs 1000 watts 
of power and high .003% stability under 
normal operating conditions (0°to + §0°C. ) 
Excellent for point-to-point or ground-to- 


air communications 


Multi-channel operation on telegraph Al, 
or telephone A3 with GM-8A modulator 
new Aecrocom 1046 can be remotely controlled 
with TMC-R at control position and uses only 
one pair of telephone lines. In A} operation, 

local dial control panel is located in 


modulator cabinet 


Transmitter cabinet has 834 inch panel 
space available for either local dial control 


panel or frequency shift keyer 


Model 1046 operates on 4 crystal-controlled 
frequencies (plus 2 closely spaced frequen- 
cies) in the band 2.0—24 Mcs. Operates on 
one frequency at a time; channeling time 
2 seconds. Operates into either balanc ed or 
unbalanced loads. Operates in ambient -35° 
t0+50° C. Power supply: nominal 220 volts, 
50-60 cycles, single phase. 


Complete technical data on request 


3090 S.W. 37th AVENUE MIAMI 33, FLORIDA 
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MORE WAYS TO PRODUCTION TECHNIQUES continued 


SQUEEZE PENNIES 


OUT OF 


UPSET SPECIALS COSTS 


Specially designed upset products are solv- 
ing thousands of problems. Dozens of design 
pointers on them are yours for the asking. 
Send us your sketches, prints, finished pro- 
ducts for suggestions. 


! Soldering insures good ground to etched 
An integral washer iri b hori ti 
MIE cddsvery ittioto the ' wiring by anchoring mounting screw 
cost of an indented permanently in position. The solder 
eT 
} head part, and can here doesn’t reach the etched wiring 
save the cost of a itself 


washer ———_—-~) 
manent r-f grounds for the etched 
wiring in critical circuits. Solder 
from an overhead spool is fed 


i i freely to each of these grounds 
plies severets ! after heating with the iron. Two 


sheared-oft point irons are used alternately, since 
costs less than e the metal chassis cools an iron 
rounded or any 


other shape, andis | faster than it can heat up again 

just as effective for on a moving conveyor line operat- 
t ; 

eta ree ing at about a 30-second cycle. 


Terminal and Marking 


Tools Added to 
An unthreaded 


area of less diameter 3 Wire Cutter 


than the thread e ° ° 
eeeets cocte tees | | ['HE ADDITION of terminal-attaching 


than having both and wire-printing mechanisms to 
of the same 


onion . , an Artos automatic wire-measur- 
i ing, cutting and stripping machine 

brings further speed and produc- 

tion economy in preparing large 

quantities of wire leads for use in 

The toad of @ electronic equipment. The new TA- 
tolled thread makes . . 
little difference to 20-S machine made by Artos Engi- 


the cost. But the ; neering Co., Milwaukee, can be op- 
pitch, if too great ' } 


in ratio to the stock 


diameter, can raise 
the cost. | A \ 
Pe 
of this chart are available on ~~ 


request for use in drafting and 
purchasing departments. 


NTURY OF MACHINE SCREWS AND SPECIAL FASTENERS 


Wire-cutting machine with terminal at- 


tacher at right end. Reel of prefabri- 
THE cated terminals can be seen at upper 


right, with wire supply reel just below. 


MANUFACTURING COMPANY Terminals are attached at only one end 


of each lead. Wire printer, not shown 
WRITE FOR 50 NORWOOD ST., TORRINGTON, CONN. here, mounts on bar projecting at left of 
OuR CATALOG machine 
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BUILDING-BLOCK CONSTRUCTION 
Permits assembly of computer elements in 
any desired combination to do particular 
job or expand existing installation 


CONVENIENT PATCHBAY 


Available in units of 1632, 3264 or 4896 
holes for maximum flexibility. Patchboard 
changes possible during operation. 


POWERFUL AMPLIFIERS 


Noise less than 3 mv rms in cabinet. Phase 
shift 0.075° @ 100 cps. in cabinet. Band- 
width over 10 KC in cabinet. 


HIGH SPEED RESOLVERS 


Vastly improved dynamic performance .. . 
35-cycle bandwidth. 


Precision 
Ls _————\ Floated 
Computers GYROS 


Fi 


© Bandwidth 
over 50 cps. 


© Velocity 
1500 v/sec. 


© Plug-in turrets for 
function generation 


<« 


Six gang multiplying potentiometers. Accuracy equivalent to 0.1% 
linearity potentiometers (over-all multiplying accuracy 0.2% including 
mechanical non-linearities). Two gangs tapped for function generation. 


Two front panel plug-in turrets for padding or feeding voltages into 
the tapped pots for function generation. Turrets may be stored for 
future use. 


High Speed — Velocity 1500 v/sec. 


Long Lite — Carbon film potentiometer gives exceptionally long life even 
at high velocities. 
Superior Frequency Response: 
Maximum amplitude rise 1.4 @ 40 cps. 
Bandwidth over 50 cps. 
Dynamic error less than 0.5% of input @ 2 cps.! 
Phase shift less than 0.3° @ 3 eps.! 


Exceptional low speed pertormance too — Typical tracking error 
less than 0.05 volts maximum for ramp input as low as 0.01 v/sec. 


REEVES INSTRUMENT CORPORATION 


A Subsidiary of Dynamics Corporation of America 
201 East 91st St., New York 28, N. Y. 


a 


Precision SERVO 
RESOLVERS and MECHANICAL 
PHASE SHIFTERS PARTS 
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i 


aie 


press-fitted into chassis or t, elim ims 
ing usual hardware and soldering, and minimizing labor. 
Piece after piece after piece of absolute uniformity, And 
- they “stay put.” Yes, always right, all ways, thanks to 
“Mike”, the hardest worker at Sealectro, the original and 
Still the leading exclusive Teflon terminal producers. 


* Trade-mark 1 Trade-mark of E. |. Du Pont de Nemours & Co. 


GET YOUR COPY... 


This “Press-Fit’ Manual provides that practical 
“know-how” you want on superlative insulated ter- 
minals. Write for it on your business stationery. 
Aliso let us collaborate on your insulated terminal 


problems and requirements. be] 


CORPORATION 


Manufacturers of PRESS-FIT’’ TERMINALS 
186 UNION AVE., NEW ROCHELLE, N.Y. © NEw Rochelle 2-6015 


Want more information? Use post card on last page 
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PRODUCTION TECHNIQUES (continued) 


Terminal attacher, showing  cone- 
shaped die into which the traveling 
overhead wire gripper pushes the 
stripped end of a lead 


Lead-marking attachment mounted on 
steel bar at input end of machine 


erated by unskilled labor once it 
is set up. Die units are simply and 
quickly changed. 


> Terminals—The motorized ter 
minal attacher is mounted at the 
right-hand end of the machine and 
synchronized with the operation of 
the wire cutter. The traveling 
overhead wire-gripper pulls out the 
wire the desired distance for cut- 
ting, then moves further to the 
right to bring the stripped end 
into the terminal die unit. Simulta- 
neously, a switch is actuated by the 
overhead mechanism to operate the 
terminal-attaching unit. Various 
types and sizes of terminals can be 
handled if available in strip ferm 


on reels, 


> Printer The attachment for 
printing identifying nomenclature 
on the wire is clamped to a steel 
bar projecting out from the input 
of the machine, so that printing 
is done before cutting and strip 
ping. This bar also supports the 
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ITEMS LIKE THESE AVAILABLE AT 


= 


¥ GO 


BRASS or COPPER BRASS, COPPER, BRONZE SOLDERING COPPERS 
RIVETS and WASHERS COTTER PINS 


INDUSTRIAL WIRE CLOTH 


QP 


BRASS or BRONZE WOOD BRASS STRAINER CLOTH 
and MACHINE SCREWS BRASS ESCUTCHEON PINS 


Cam US FOR ANYTHING from Bearing 
Bronze Bars to Brass or Bronze Bolts...or 
other fastenings like those shown here for 
maintenance, repair, operating or production. 
Twenty-five Chase warehouses are located 

in major industrial centers from coast to 
coast. Phone the one nearest you. We can 


usually fill your orders from stock. 


NEW! Chase’s informative rod and wire movie: 
“IN THE CHIPS.” Arrange for a free loan of this film 
by contacting the Chase warehouse or sales office 


B R a S S & Cc Oo P P E R Cc oO ° near you. Write on your company letterhead, today! 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


The Nation's Headquarters for Brass & Copper 
Atlanta Baltimore Boston Charlottet Chicago Cincinnati Cleveland Dallas Denver Detroit Grand Rapids! Houston Indianapolis Kansas City,Mo. Los Angeles 
Milwaukee Minneapolis Newark New Orleans New York Philadelphia Pittsburgh Providence Rochester? St.Louis San Francisco Seattle Waterbury (t sales office only) 
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No matter which way 
you look at it, the 
LCM SOOO SERIES 
is the smallest size, 

high quality amplifier 


* LENGTH-9" | 
© WIDTH — 1%" 
© HEIGHT - 3" 


MODEL 5116 PLUG-IN 


BROADCAST PRE-AMPLIFIER - 


Langevin 
66. SIG AMP 


(ACTUAL ; 
. . | | 


@yv1 v2@) 


Quality deserving 


. ~ | the serious 
Langevin ss @onsideration 
5117 AMP of responsibie 


, engineers 
(@v1 
a 
v2e@ 
MODEL 5117 PLUG-IN 
BROADCAST PROGRAM AMPLIFIER 
* LENGTH — 10%" 
* HEIGHT — 3” 
* WIDTH —2%" 
Complete specifications for the 5000 Series, including amplifiers and 
power supplies, available on request. Phone, write or wire today. 


LANGEVIN MANUFACTURING CORPORATION 


47-37 AUSTELL PLACE, LONG ISLAND CITY |, N. Y. 


c Telephone: RAvenswood 9-1860 


A Subsidiary of the W.L. Maxson Corporat 


Want more information? Use post card on last page. 


PRODUCTION TECHNIQUES (continued) 


compensating mechanism for the 
wire prefeeder. The printer is a 
dual unit, with the printing units 
about 3 inches apart. The printer 
is positioned in such a way that it 
is centered on the point at which 
the wire will later be cut. It op- 
erates each time the wire puller 
stops, so as to give a printed iden- 
tification near each end of each 
lead, 


Production of Curved 
Ktched-Wiring Boards 


POST-FORMING of  etched-wirinz 
boards has been placed on a pro- 
duction basis in the Minneapolis 
plant of Bureau of Engraving, Inc. 
Thermocontact presses provide pre- 
heating and special rollers do the 
actual forming. 

Partially cured laminates, rigidly 
tested for forming ability, shrink- 
age, delamination and ability to 
hold the radius after forming are 
used for the base material. Nylon- 
base phenolics and glass-base epoxy 
resins are examples of materials 
that have proved satisfactory. 


> Forming Procedure—After the 
board is etched on one or both sides, 
it is placed in a timer-controlled 
hot-plate press for 30 to 120 sec- 
onds at 250 F to 350 F, depending 
on the material. High-temperature 
rubber plates in the press provide 
good overall thermal contact. The 
timer automatically opens the press 
at the end of the selected heating 
cycle. The board is then imme- 
diately transferred to a specially 
designed roller-type press for the 
actual forming. 

The board is sandwich-rolled 


a 


Placing board in heating press to soften 
base material 
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The “skin” we love to watch 


The “skin,” or plated coating, on 
CTC terminals gets extremely close 
scrutiny from our quality control engi- 
neers. And we take pleasure in this care- 
ful watching because 


We know, as a result, that you can 
depend on CTC terminals for electro- 
plated coatings of guaranteed minimum 
thickness whether to government 
specifications or your own, 

Our “watching” of these coatings in- 
cludes periodic bend tests for adhesion, 
and periodic microscopic inspection of 
cross sections for coating thickness. 
These are but two of many examples of 
quality control that enable us to offer 
customers guaranteed electronic com- 
ponents... custom or standard. 

Besides terminals, we pay close atten- 
tion to the production of CTC terminal 
boards, capacitors, swagers, hardware, 
insulated terminals, coil forms and coils. 
For all specifications and prices, write 
to Cambridge Thermionic Corporation, 
437 Concord Avenue, Cambridge 38, 


ELECTRONICS — December, 1955 


Mass. West Coast Manufacturers con- 
tact: E. V. Roberts, 5068 West Wash- 
ington Blvd., Los Angeles 16 and 988 
Market St., San Francisco, California. 


Terminal Data: Our standard terminal line in- 
cludes 30 types, each in varied shank lengths 
Made of silver plated braaa, « 


oated with water d 


ip 
lacquer to keep them chemically clean for solder 
and solder 


terminals in 3 sizes, and a complete line of phenol 


ing. Also available: combination screw 


and ceramic insulated terminals. All materials 
processes and finishes meet applicable government 
specifications. Special order finishes include hot 


tin, electrotin, cadmium plate or gold plate 


Standard CTC Terminal Boards aa well aa thone 
made to your own apecifications by CTC are avail 
able. Standard in cotton fabric phenolic, nylon 
phenolic or grade L-5 silicone impregnated cerami 

Custom made in cloth, paper phenolic, melamine 
or silicone fibregiaa laminates, imprinted aa re 
quired and lacquered or varnished to specifica 


tions MIL-V-173 and JAN-T-152 


CAMBRIDGE THERMIONIC CORPORATION 


makers of guaranteed electronic components, 


custom or standard 
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Direct, accurate measurements of 
signal components—15 to 500 ke 


Model 121 Wave Analyzer 


‘This new Sierra Wave Analyzer is designed to give you maximum operating ease, 
high accuracy and broad applicability in analyzing complex wave forms between 
15 and 500 ke. The instrument is particularly useful for carrier system frequency 
analysis and induction studies, for determining filter transmission characteristics, 
or for measuring distortion and intermodulation components of rf signal sources 


and transmitters 


‘The Model 121 makes possible direct measurement of signal components through- 
out its range, and eliminates complex expensive setups with conventional receivers 
and signal generators. Input level range is + 42 to — 70 dbm at 600 ohms imped- 
ance. Measuring accuracy is + 2 db; selectivity is such that response is 45 db 
down at | ke off resonance. Input bridging impedance is 10,000 ohms in| the 
pass band. 


For complete information see your 
local Sierra sales representative 
or request Bulletin 103A 


sierra 


Model 122 


The Sierra 122 Line-Bridging Transformer in- 

ied ee tedenncd te arene ta 

ee ete nee Lae eee Sierra Electronic Corporation 
“bee 0.5 eer ewe aates is a San Carlos 2, California, U.S.A. 
sated os chet Analyzer readings are corrected Sales representatives in major cities 
for the transformer’s small insertion loss. Manufacturers of Carrier Frequency Voltmeters 
Offered in three impedances: Model 122A, Wave Analyzers, Line Fault Analyzers, Directional 
135 ohms; 122B, 500 ohna; 122C, 600 ohms. wuplers, Wide-Band RF Transformers, Custom 


Radio Transmitters 


Copyright 1953 Sierra Electronic Corp. Data subject to change without notice. 
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PRODUCTION TECHNIQUES (continued 


Board in loading position on bed of 
forming press 


Curved board emerging from roller after 
slow cooling 


within a felt layer that extends the 
cooling time to prevent thermal 
shock. Even pressure of the roller 
prevents damage to the delicate 
wiring on both sides of the board, 
permitting forming to an inside 
radius as small as three times the 
thickness of the material. Studs 
and components are now added 
after forming, but experiments are 
under way involving forming after 
insertion of components. 


Locating Heater Shorts 


WHEN a cathode-heater short de- 
velops during aging of tubes in 
batches of 100, a heavy-duty relay 
or switch is closed to burn out the 
heater and thereby eliminate the 
short. This technique saved $375.00 
per year when first introduced in 
Sylvania’s Emporium plant as a 
result of a suggestion by Donald 
Crawford. 

The previous technique involved 
pulling tubes out of the aging rack 
one at a time until the shorted 
tube was located. This meant pull- 
ing up to 100 tubes, 
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ident of Gantner of California, reveals why 


‘““She always has the last word!”’ 


They say a woman will always have the last word. It’s cer Gantner styles can be restocked to any store in the country 
tainly true when she shops for a swimming suit! in a few hours, while the ads are running. Not a moment is 


lost — not a sale is lost — thanks to Air Express 


‘And one last word — about costs. Specifying Air Express 


can save you money, too 15 lbs. from San Francisco to 


“She waits till the last possible minute, and insists she get 
the ‘last word’ in style. Pressure on stores is terrific. If ‘hot 


styles run out of stock, those sales are gone forever . 
a ; Chicago, for example, costs $10.91. That's $1.09 less than 


But our retail accounts know they can depend on Gantner any other complete air service 


___ @ Air Express ~~ 


GaerTrs THERE FIRST via US. Scheduled Airlines 


CALL AIR EXPRESS ... divisionuf RAILWAY EXPRESS AGENCY 
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New Products 


Edited by WILLIAM P. O'BRIEN 


71 New Products and 63 Manufacturers’ Bulletins Are Reviewed 


.. . Control, Testing and Measuring Equipment Described and 


Illustrated . . . Recent Tubes and Components Are Covered 


TRANSISTORS 


of the medium-power type 


‘/RANSITRON ELECTRONIC Corp., Mel- 
rose 76, Mass. The new medium- 
power type transistors are designed 
for high power dissipation with 
linear operation over a wide col- 
lector current range, They are 
hermetically sealed under vacuum 
to insure reliability under the most 
severe operating conditions. 
Efficient thermal connections pro- 
vide greater power dissipation at 
elevated temperatures (up to 750 
mw dissipation at 25 C). Maximum 


PLUG-IN MODULES 


dissipation ability of 2N85, 2N86 
and 2N87 medium power transis- 


use standard component bodies 


Erie Resistor Corp., Erie, Pa., an- 
nounces a new packaged subas- 
sembly that can be mass-produced 
at an overall cost approximating 
that of individual components, 
while greatly reducing the cost of 
assembly labor and equipment. 
Called PAC, for Pin Assembly Cir- 
cuit, the new module permits 
installation of resistors and 
pacitors as a unitized plug-in pack- 
age in etched wiring boards either 
manually or by machine, for lower- 
cost tv and radio sets, computers, 
industrial controls and other mil- 
itary or commercial electronic 
equipment. 

The modules employ 
composition resistor and ceramic 
tubular capacitor bodies without 
leads, fitting into miniature fuse 
clips anchored in holes along the 
sides of the XXXP phenolic base 
plate. Interconnecting wiring is 
applied to the other side of the 
plate by an embossing process giv- 
ing the equivalent of etched wir- 


Ca~- 


standard 


266 


ing without immersion in chemical 
solutions. 


> Components—-Development —en- 
gineers can readily make their own 
experimental modules. Up to 92 
individual components may be com- 
bined by using an appropriate 
length of base plate, for insertion 
in a single operation. Basic com- 
ponent size is 4 inch diameter 
and § inch long, for which re- 
sistors are rated as 4 watt and 
500 volts, with tolerances of 5 
percent or wider, in values from 5 


tors is obtained by chassis mount- 
ing 


> Output—These transistors are 
intended for Class A or B output 
or driving stages, and will provide 
high output with a minimum of dis- 
tortion. Approximately 1.5-w out- 
put can be obtained from a pair of 
2N86 medium-power _ transistors 
operated in push-pull class B, even 
at temperatures up to 70 C when 
mounted on an aluminum 
for heat-sink purposes. 

Prices range from about $3.00 
each to approximately $4.50. 


chassis 


ohms to 50 megohms. Multiple pins 
are connected in series or parallel 
for higher ratings. Ca- 
pacitors range from 1 to 5,100 ppf. 
The adhesive bond of the conduc- 
tive pattern on the back will with- 
stand solder dip temperatures up 
te 570 F for 2 sec immersion or 10 
sec at 500 F. 


wattage 


SWEEP GENERATOR 

with sync pulse added 

KAY ELEcTRIC Co., 14 Maple Ave., 
Pine Brook, N. J., has announced 
the Sona-Sweep model TV, which 
permits overall visual examination 
of the low end of the video spec- 
trum. Features include separate 
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Pan assembly with 14 
éoncentric, hard silver 
rings electro deposited 
into machined plastic 
blank. Dovetail locks 
rings in place. Ma- 
chined blank insures 
accuracy. Diameter ap 
prox. 11”, thickness 
opprox. 5/16” 


FAn assembly with 30 

rings of various widths 
to accommodate various 
current requirements. 
Unit is approx. 4-5/16” 
long, designed for 
flange mounting 


Se ylinder type assem- 
bly approx. 33/,” long 
with 24 hard silver 
rings 15/4” O.D. with 
wall thickness less than 


4". 


*PAT. NO. 
2,696,570 


a 
cylindrical assembly 
with 25 rings. Three 
wide rings accommo 
date large contact area 
brushes for high current 
capacity. length 14”, 
O.D. approx. 53/5”. 


Our Engineering Department 
is available for consultation 


© ONE-PIECE CONSTRUC 
LIKE FINISH © UNIFORM RING HARDNESS 
@ REDUCED WEIGHT 


in all sizes of Slip Ring Assemblies 


ELECTRO TEC is now tooled up, with new expanded facilities for pro- 
duction of large Slip Ring Assemblies to exact customer specification. 
Sizes range up to 36” in diameter, either cylindrical or disc type. 


The exclusive ELECTRO TEC PROCESS*—the electro-deposition of 
hard silver rings into an accurately machined plastic blank—consistently 
yields a high degree of dimensional accuracy, excellent concentricity, and 
a jewel-like ring finish. This process also eliminates expensive tooling 
and mold charges, frequently lowers costs to 30% of other methods of 
manufacture. The silver rings are uniformly hard for long life—70-95 
Brinell. 


ELECTRO TEC one-piece construction precludes dimensional varia- 
tion due to accumulated errors. The plastic base is fully cured before 
rings are plated into it, thus preventing separation of base material from 
the rings. 


ELECTRO TEC LARGE SLIP RING Assemblies are widely used in 
Radar Equipment, Fire Control Systems, Test Tables and many other 
critical applications. Light weight combined with rugged durability 
recommends their use in airborne applications. 


Every user knows the ELECTRIC TEC reputation for quality and 
‘superiority in miniature and sub-miniature slip ring assemblies. 


ELECTRO TEC CORPORATION 


4 SOUTH HACKENSACK © NEW JERSEY 


on any of your slip ring 
problems without obligation, 
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controls on syne pulse and sweep 
generator, r-f output and adjust- 
able equalizer for better than 0.5- 
percent accuracy in any one region 
in the band. 

Blanking is added to provide zero 
level base line; permits locking of 
scope at test receiver end. Output 
is attenuated in steps for all of the 


PROTOMAKA 


syne and sweep pulse signal. A fre- 
quency vernier control permits ob- 
servation of specific portions of the 
spectrum when sweep is turned 
down to narrow range. 


> Specifications—Range is 0 to 350 
ke; r-f output, 0 to 1 v peak-to-peak 
into 75 ohms; flatness of sweep 


makes etched circuit in 2 hr 


PRINTED ELECTRONICS 
Willow St., Natick, 
Protomaka, a unit for 
duction prototypes of 


Corp., 15 
Mass, The 
making pro- 
printed elec- 
tronic circuits, measures only 60 
in, long by 50 in. wide by 454 in. 
high, but can produce an average 
printed circuit in only 30 to 40 min. 
Circuits up to 10 in. by 16 in. in 
size can be manufactured. 


> How It Works—The Protomiaka 
is simply plugged into a standard 
110-v line, one hose is connected to 
a cold water faucet and another to 
a waste drain. With these simple 


MALE CONNECTOR 


connections the unit is ready to 
operate. It produces etched wiring 
by the photographic process. Cop- 
per clad material is coated with 
photosensitive resist on a whirler. 


ups printed circuit progress 


CIRCON COMPONENT CoO., 176544 
Raymer St., Northridge, Calif., an- 
nounces the new male connector for 


1>— 


| eer APBRATY ABEL SEN LA part 


owe 


GALVANIC INSULATORS 


electronic, instrument and printed 
circuit uses. Available in both 
miniature and subminiature series, 
the connectors show five improve- 
ments over previous models. 

They provide higher insulation 
resistance and humidity perform- 
ance due to new phenolic base ma- 
terial which exceeds all require- 
ments of MIL-P-15035, type 
PRE-P. A sustained near-perfect 
contact is maintained with the new 
shot-burnished gold deposition 
process employed in the production 
of the contact surfaces. 


of Zytel polyamide resin 


CRAWFORD FITTING Co., 884 E. 
140th St., Cleveland 10, Ohio, has 
announced the latest addition to 
the line of Swagelok tube fittings 

Swagelok galvanic insulators of 
Zytel polyamide resin. The _ in- 


over entire range, 0.5 percent; out- 
4 and 6 db for 
whole signal; variable sweep rate, 
2 to 0.5 eps; variable sweep width, 
0 to 350 ke; syne pulse output, 0.3 
to 1 v into 75 ohms; sync pulse 
duration, 5-milliseconds; sync pulse 
frequency, adjustable 15,750 cps 
+750 eps (accuracy: +10 cps). 


put attenuator, 2, 


The board is held by a pair of 
quick-acting clamps while the solu- 
tion is poured on the surface, Cen- 
trifugal force spreads the resist 
evenly, any excess flowing into the 
aluminum bowl in which the 
whirler spins. An infrared lamp 
dries the resist as the piece rotates. 
The circuit board is then exposed 
on the light table where the nega- 
tive is placed under the resisted 
panel, and pressed firmly to it by 
the vacuum frame table top. Ex- 
posure time is only 30 sec. A de- 
veloping tank with an overflow 
water rinse is conveniently located 
to complete the printing cycle. 

The compact unit will sell be- 
tween $3,000 and $3,500. 


Interface bond between the con- 
tact and the body of the connector 
is such as to eliminate virtually any 
damage to the contact bond due to 
careless application of wires to con- 
tacts. Increase in width of ex- 
tremity contacts provides sound 
cabling and relief of strain at these 
critical points. Vinyl insulating 
hood provides built-in mold for pot- 
ting of connectors should user de- 
sire. 


» Prices—A schedule is available 
listing prices of 16 models (sub- 
miniature and miniature series), 
which range from 73 cents to $4.72. 
Quantity discounts are also shown. 


sulators offer a new method of 
eliminating galvanic action which 
results from joining dissimilar 
metals. 


> Uses—With their use, brass, 
aluminum, copper and steel may 
now be joined. Moreover, they will 
find many applications at junction 
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ton 
» Telev'* 

oe Colter ato 
Er a white Teter" 

~ 


ror Biack “" 
ed Onctiiasoor® 
ae 


ror Radar 


Po and waiting for you... 


Inrerestep in high-purity phosphors... forcolor, facturing the world’s finest television and cathode 
black and white television tubes...for radar or ray tubes. 


yao “f° > 22? “re ic Vv itv » 
oscilloscope tubes? Here is your opportunity to get Something worth keeping in mind, too: Sylvania 


the latest information directly from Sylvania— your . . 
: : phosphors and chemicals are manufactured under a 


prime source of phosphors and screen settling 


; rigid control system that assures high performance 
chemicals. 


from every batch. Prove this to your satisfaction by 
This new 24-page publication contains specifica- placing your next order with Sylvania! 

tions and more than forty performance charts to 

guide in the selection of phosphors for every applica- 

tion. You will find helpful hints on almost every 


page, based on Sylvania’s own experience in manu WRITE FOR YOUR COPY 


Mi 
Sylvania Electric Products Ince 
yy 1740 Broadway, New York 19, N. Y. 


Name Title 
SYLVANIA ELECTRIC PRODUCTS INC 


1740 Broadway, New York 19, N.Y. 
In Canada: Syivania Electric (Canada) Ltd. Company 
University Tower Bidg., Montreai 


Lighting + Rodio + Eletiowics » Telewision. 
Atomic Energy 


Address 
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SRILA Y rT RPS? 


TENSOLON 
WIRE & CABLE 


. for —90°C to 


 +250°C operation wy P Bf 
i 


For an ex 

bility at m@ximum operat- 

ing temp@fatures, areks eocaume s rugged Teflon” 
insulated | re and oducts. Resistant to all 
chemical, and solvents, Teflon combines minimum 


wall thidkpess with highest dielectric strength. © Du Pont 


Extruded Tefion insulation to meet the requirements of MiL-W-1687B8A 
Types E and EE, sizes 10-30 AWG in 14 solid colors and spirally striped 
Parallel wrapped Tefion exclusive patented construction featuring 


super-flexibility, sizes 20-34 AWG in 14 solid colors to MiIL-W-16878A 
TEFLON Types E and EE 


INSULATED Spiral wrapped Tefion — special cross-lapped construction with spiral 
striping conforming to commercial (GEN-104) and military (MIL-W-76A) 
HOOK-UP soecifications having the stenéard stripe width, lay and spacing 
WIRE Sizes 8-30 AWG to MIL-W-16878A Types E and EE Specification 
NEW 5 mil wall subminiature Teflon hook-up wire for applications 
where space factor is extremely critical. Sizes 26, 28, 30 and 32 
AWG in 4 solid colors 


Tefion impregnated fibregias braid over Teflon insulated wire for high 
temperature motor and transformer leads. Sizes 8-32 AWG, solid and 
TEFLON tracer colors 
LEAD WIRE Silicone lacquered fibregias braid over Teflon insulated wire for 
class H applications. Sizes 8-32 AWG, solid and tracer colors 


All of the above described hook-up and lead wires are available with 
closely woven wire braid shields to all military and customer 
SHIELDED specifications 
TEFLON WIRE 100% shielding provided with a close-fitting drawn copper or alumi- 
num tubing available on request 


Uitra-flexible slip-on insulation for 20-30 AWG sizes available in 14 
TEFLON TUBING solid colors, 


New improved Teflon-giass-Teflon sandwich construction providing 
TEFLON superior resistance to abrasion and vibration, as well as increased 
margin of safety for overload protection and emergency operation 
AIRCRAFT WIRE Conforms fully to MIL-W-7139A, available in sizes 6 to 22 AWG 


Tefion outer jacket cross-lapped and fused to provide an impervious 
and flexible covering completely resistant to all corrosive chemicals 
Available in 10 solid colors, or spiral striped, sizes 10-30 AWG 
JACKETED Tefion impregnated or silicone lacquered fibregias braid outer cover- 
SHIELDED ing over shielded Tefion insulation. These class H cables are available 
in solid and tracer colors, sizes 10-30 AWG 
TEFLON Extruded viny! or nylon jackets over shielded Teflon wire for high 
INSULATED frequency, moderate temperature applications. All standard sizes and 
colors 
CABLE Nylon lacquered nylon braid outer covering over shielded Teflon wire 
for extra rugged applications at temperatures not exceeding 120°C. 
Solid colors and tracers, sizes 10-30 AWG 


50, 70 and 93 ohm extruded Tefion insulated miniature coaxial cables 
with extruded vinyl, nylon or Teflon outer jackets. Also available with 
lacquered over-braids. 
INIATURE 
m ru Finished coaxial cable assemblies are now being supplied with minia- 
TEFLON ture connectors and fittings 
COAXIAL Copper or aluminum clad miniature Teflon insulated coaxial cables 
for rugged applications with extreme size and weight limitation. The 
CABLE semi-rigid nature of this construction minimizes self-generated noises 
Flexible low-noise miniature Teflon insulated coaxial cables are also 
available on request 


. Teflon insulated conductors cabled together to exact customer 
MULTI. a specifications 
CONDUCTOR Shielded muiti-conductor Teflon insulated cables 


TEFLON Tefion outer jacket, silicone or Teflon impregnated fibregias braid 

and nylon lacquered nylon braid over shielded multi-conductor Teflon 

CABLE insulated cables are available for numerous specialized applications 
in tele-metering and instrumentation 


CUSTOM Tensolite’s development facilities are ready to assist you in the de- 
sign and selection of special Teflon wire, cable and thermocouple 
TEFLON CABLE constructions as well as custom wire assemblies and harnesses 


{ 


WRITE FOR 


“OP \NSULATED WIRE CO + INC 


Tel ‘ 
Medtord 1-2300 198 MAIN STREET, TARRYTOWN, NEW YORK 





NEW PRODUCTS (continued 


boxes, panel boards and bulkheads. 

The insulators are made in a 
complete line of shapes and in 
in. to l-in. tube and pipe sizes. 


VTVOM 
gives automatic reading 


LEITCH ENGINEERING CORP., Man- 
chester, N. H., has announced a 
new vtvom, the Meter-Matic, with 
completely automatic range switch- 
ing. Application of the probes to 
points being checked gives an im- 
mediate reading on a large 8&4-in. 
meter. Each set of calibrations is 
complete without the need of add- 
ing zero multipliers. Measurement 
of a-c and d-c voltages is from 0.1 
v to 1,500 v. The unit is partic- 
ularly valuable when dealing in un- 
known voltages. 

Similarly, in measuring resist- 
ance, automatic reading is possible 
from 0.5 ohm to one billion ohms 
in 6 ranges. 


> Protection—The entire instru- 
ment is protected from burn-out o 
damage up to 2,000 v. On ohms 
the unit is similarly protected 
against accidental application of 
voltages up to 800 v, a-c or d-c. 
This protection applies equally to 
the equipment under test. 

The entire unit sells for $149.50 


SUBMINIATURE RELAY 
1 sec to 5 min delay 


FALCON ELECTRONICS CorpP., 308 
William St., Harrison, N. J., has 
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"Agreed! Airfreight's 
the best way to 
ship them. But, which 
do we use?" 


To be certain of rapid and reliable deliveries, 
specify shipment by American Airlines Airfreight. 
In addition to being the most experienced, American 
also leads all other airfreight carriers in: 


CAPACITY - with the largest cargo capacity of 
any airline, American has space where it's 
needed, when it's needed. 


COVERAGE - with routes to more key industrial 
areas, American is able to provide the most 
direct one-carrier service. 


SCHEDULES - with the most frequent schedules, 
American keeps terminal time to a minimum, 
assures you of prompt forwarding. 


For complete information about the advantages 
of shipping American, wire collect to 
American Airlines, Inc., Cargo Sales Division, 
100 Park Avenue, New York 17, New York. 


"American! Traffic 
says they're the 
most experienced. Able 
to provide fast, 
dependable service." 


AMERICAN 
AIRLINES 
AIRFREIGHT 


- carries more airfreight 
than any other airline in the world 
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SUPERSEDES \00:1000 MC 
ae NR) ai hy 


SPECIFICATIONS 


Frequency Range 


100 to 1000 me/s 


Residual VSWR 
Less than 1.05 


Accuracy of Reflection 
Coefficient Angle 
Better than * 5° 


Characteristic Impedance 


50 ohms 


a 
Type N jack. 
Other interchangeable 
connectors 

Min. Input Signe 
Approx. 1 volt 


at 100 mc/s, 
0.1 volt at 1000 mc/s 


Dimensions 


8’ in 5° we. x 5%" h. 
Weight 4" Ibs. 


® READS VSWR 
AND REFLECTION 
COEFFICIENT 
ANGLE DIRECTLY 


* SMALL AND 
COMPACT 


® LOW IN COST 


The PRD Type 219 
Standing Wave Detector is the 
small package, low cost solution for 
making measurements easily and accurately in 
the 100 to 1000 mc/s region. By connecting the 
output to a VSWR indicator, such as the PRD 
Type 277, VSWR may be read directly on the 
indicator meter. No special detection equip- 
ment is required. The reflection coefficient 
angle is easily determined merely by rotating 
the top drum dial to a minimum indication on 
the meter and reading the angle on the dial 
directly in electrical degrees. No calculations 
are required, The probe and crystal detector are 
self-contained, 


Usually it is more convenient to work with 
VSWR and reflection coefficient angle directly 
instead of with other components of the mea- 
sured impedance. When other quantities are also 
of interest, they can easily be read from a con- 
ventional impedance chart. Only $475 f.o.b. 
N.Y. Write for PRD Reports, Vol. 3, No. 2, and 
for 1955 catalog. 


by Lyele, 076 RESEARCH 


202 TILLARY STREET 

BROOKLYN 1, N. Y. 
Telephone: 

Ulster 2-6800 


& DEVELOPMENT CO. INC 
Midwest Sales Office: 

1 SO. NORTHWEST HWY., PARK RIDGE, ILL. —TAicot 3-3174 
- Western Sales Office: 

741¥%2 NO. SEWARD ST., HOLLYWOOD 38, CAL.—HO 5-5287 


NEW PRODUCTS (continued 
announced the new subminiature 
Shorty relay ideal for guided mis- 
siles and printed circuits. Height 
when seated is less than 1 in. 


> Specifications—Delay range is 
from 1 sec to 5 min; power drain, 
approximately 4 w; heater voltages, 
up to 125 v (230 v available if re- 
quired); interchangeable on d-c or 
a-c of any frequency; insulated for 
test voltages of 1,000 v a-c (1,250 
v a-c on special order). Contacts 
are rated at 6 amperes 115 v a-c, 
noninductive load, 3 amperes d-c 
spst only. The relay is hermetically 
sealed, fully compensated for am- 
bient temperature ranges of —60 C 
to +85 C; up to 125 C if required. 
It will withstand vibration of from 
5 to 500 cps at accelerations of 
10 g; shock up to 50 g. 


CONNECTORS 
with Bellows type contacts 


DEJUR-AMSCO CorRP., 45-01 North- 
ern Blvd., Long Island City 1, N. Y. 
The newly developed Bellows type 
contacts are now supplied with the 
company’s printed-circuit recep- 
tacles. They are available in single 
and double-row construction of 6, 
10, 15, 18 or 22 contacts. 


> Features—The new design pro- 
vides longer contact life and 
smoother engagement. The con- 
nector accepts 0.054 in, to 0.071 in. 
variation of standard yz in. copper 
clad printed circuit laminated card 
(receptacle to accommodate 3 in. 
board also available on special 
order). 

Wiring styles include solderless 
wire wrap, solder lugs or taper 
pins for AMP 53. A choice of mold- 
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Toroid, cylinder, & ring cores 


HIGH EFFICIENCY FERRITE 


COMPONENTS 


For TV and Electronic Circuits 


Three performance standards—WO-1, WO-2, and 
WO-3—have been established for the performance 
characteristics of Allen-Bradley ferrite parts:— 

WO-1 and WO-3 are somewhat more efficient 
but are interchangeable with other makes of ferrite 
components. 

Allen-Bradley WO-2 ferrite parts have much low- 
er losses and higher permeability with greater flux 


Allen-Bradley Co., 110 W. Greenfield Ave., Milwaukee 4, Wis. 


density at maximum operating temperature. Their 
higher magnetic efficiency permits reduction in size 
of the ferrite parts and the use of less copper. Lower 
over-all cost is often the result. 

In some color TV circuits, Allen-Bradley WO-2 fer- 
rites have eliminated two tubes and related parts. 
It will pay you to investigate the use of Allen-Bradley 
ferrites in your electronic circuits. 


In Canada—Allen-Bradiey Canada Limited, Galt, Ont 


OTHER QUALITY COMPONENTS FOR RADIO, TV & ELECTRONIC APPLICATIONS 


900° 


a 


Ceramic Dielectric Capacitors 
for by-pass and filtering 


Ferri-Cap Feed-thru Filters 
with ferrite material 


ALLEN-BRADLEY 


RADIO, ELECTRONIC AND TELEVISION COMPONENTS 
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Variable Molded Resistors 


1/10, 1/2, 1 & 2 watt 1/2 & 2 watt 
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eam Nee TaL 
To Precise 


TTR TH 
A aT 
THC) 


with 
American 
Electric's 
Unique 


MIC” 
DRIVE! 


Here’s the answer to exceptional 400 cycle frequency control 
regardless of input frequency variations or changes in load! It's 
the result of American Electric's “MIC” drive.. a MOTOR- 
INDUCTION COUPLING which produces a new standard 
of automatic speed control! No belts, no gears... speed changes 
are instantly sensed and automatically corrected electronically. 


400 cycle output is held to +4%4% despite input frequency 
changes or load variations which ordinarily affect alternator 
rpm. Even closer control is available for special applications! 


All other advantages of American Electric's proven alternator 


designs are retained. .low overshoot, fast transient voltage 


recoveries, low harmonic content, minimum maintenance. 


Capacities: Single phase, 4% KVA to 40 KVA 
Three phase, 4% KVA to 100 KVA 
Write for quotations on your specific requirements 


Engineering 


Application American Electric Motors, Inc. 


tr Machir 


, — ' P 
y & Equipment Div 


offices 


in principal 


MERICAN 


industrial ELECTRONICS sy 


areas 
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NEW PRODUCTS continued 
ing compounds is available: mineral 
filled Melamine, Plaskon reinforced 
(glass) Alkyd 440A, and Orlon 
filled diallyl phthalate. 


= = 


PULSE TRANSFORMER 
is highly miniaturized 


PCA ELECTRONICS INC., 2180 Colo- 
rado Ave., Santa Monica, Calif. 
The MPT miniaturized pulse trans- 
former is available in 2, 3 and 4 
windings, and a pulse-width range 
of 0.01 to 25 psec. 

As an encapsulated unit, it is 
commonly mounted by soldering 
into a circuit. Because of its small 
size, there are no shock or vibra- 
tion problems. The transformer 
meets MIL-T-27A, wherever ap- 
plicable. 


> Applications—It is ideally 
suited for: blocking oscillators, im- 
pedance matching and phase inver- 
sion; as wide-band input and out- 
put transformers; l-v interstage 
coupling; triggering and counting 
circuits; d-c isolation; pulse shap- 
ing and many other applications. 

Prices range from $4.45 each to 
$8.05 each, depending on design 
and quantity. 


POWER SUPPLY 
is focusing-magnet type 


LEVINTHAL ELECTRONIC PRODUCTS, 
INC., 2760 Fair Oaks Ave., Redwood 
City, Calif. Designed for use with 
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HIGH FREQUENCY 
TOROIDAL INDUCTORS 


featuring very high Q, 
temperature _ stabiliza- 
tion and low pickup 
utilizing the latest ma- 
terials and techniques. 


Ti-20S 


14 stock values 
from 0.05 Mhy. 
to 4.5 Mhy. 


Ti-16 


20 stock values 
from .1 Mhy. to 
100 Mhy. 


eed er ey. 


QUALITY — DEPENDABILITY 
RESULTS OF 


q (arias ~ 


TT) spe yp 


es Ti-20 ” Y 
eReQuenc’ acne” Ti-21 Ye Ae 
Til-22 %y Yq 
Ti-23 "a Vy 
Can be supplied hermeti- 
cally-sealed, encapsulated 
or in a metal can. 


Ti-235 TI-21S 


15 stock values 15 stock values 
from 10 Mhy. to from 1 Mhy. to 
700 Mhy. 1 Mhy. 


Ti-22S 
10 stock values 


from 10 Mhy. to 
150 Mhy. 


THESE TOROIDS ARE 
FEATURING HIGH Q 
AND SUBMINIATURE 
‘ SIZE. Our unique wind- 
‘Ll ing and impregnation 
“F rocess insures very 
LL ow distributed capac- 
tN guy KRIST ity and consequently 
self-resonant frequen- 
cies far removed from 
the operating range. 
Tl-17 TI-18 TI-19 
18 stock values 13. stock values 


from .1 Mhy. to from .1 Mhy. to 5 
100 Mhy. Mhy 


18 stock values 
from .1 Mhy. to 
100 Mhy. 


NOW AVAILABLE FROM STOCK FOR IMMEDIATE DELIVERY 


FREED TRANSFORMER CoO., 


1722 WEIRFIELD ST., BROOKLYN (Ridgewood) 27, NEW YORK 


Phone: EVergreen 6-1300 





Which 
button ? 


Today at Martin, one of the finest engineering 
teams in the whole new world of flight systems de- 
velopment is at work on tomorrow’s design and 
development problems. 

Most of the people on that team are young—and 
moving ahead fast with a dynamic and fast-moving 
management. 

Push any button and you can get the story of 
some of the exciting things that are happening 
there, 

Contact J. M. Hollyday, Dept. E-12, The Martin 


Company, Baltimore 3, Maryland. 


1S a ae, 
M4 £4 FET 8 Ra 


Ss a a. Tl ihdaioos er 





NEW PRODUCTS (continued) 


high-power klystrons and _ travel- 
ing-wave-tube focusing magnets, a 
continuously-variable 150-v 4-am- 
pere power supply with less than 
0.1-percent current ripple is now 
available. 

It is designed to operate from 
115-v 60-cps single-phase power. 


> Components—Units include an 
undercurrent relay to interlock with 
tube beam supply and indicator 
light, main power switches, pilot 
light, and appropriate fusing. 

The power supply is designed to 
fit standard 19-in. relay-rack mount- 
ing. Price is $275. 


SWEEP GENERATOR 
covers the entire X-band 


ROGER WHITE ELECTRON DEVICES, 
INC., 12 West Island Road, Ramsey, 
N. J. The SWM-5 sweep generator 
is designed to permit rapid evalua- 
tion, measurement and adjustment 
of microwave circuits and systems. 
Incorporating the BC-X10m back- 
ward-wave oscillator, the genera- 
tor supplies a microwave signal 
swept in frequency across a wave- 
guide range or any portion of it 
from 66 mc to 60 kme. The unit 
can also operate as a manually con- 
trolled c-w source if desired. 


> Sweep Width—The range of fre- 
quencies covered in each sweep can 
be adjusted to cover the entire 
range or any portion as small as 
10 percent of the band. This makes 
the unit equally useful for examin- 
ing the performance of components 
over narrow bandwidths or across 
the full waveguide range. 

Power output may vary as much 
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Now Puerto Rico Offers 
100% ‘Tax Exemption to New Industry 


by BEARDSLEY RUML 


“We don’t want runaway industries” says Governor Mufoz. “But we 


do seek new and expanding industries.” Federal taxes do not apply 


in Puerto Rico, and the Commonwealth also offers full exemption 


from local taxes. That is why 325 new plants have been located in 


Puerto Rico, protected by all the guarantees of the | 


T° A dramatic bid to raise 
the standard of living 
§ fin Puerto Rico, the Com- 
= monwealth Government is 
now offering U. S. manu- 
facturers such overwheliu- 
Beardsley Rum! jng incentives that more 
than three hundred new factories have 
already been established in this sunny 
island 961 miles off the Florida coast. 
First and most compelling incentive is 
the 100% tax exemption for most manu- 
facturers who set up new plants in Puerto 


Rico. 


For example, if your company is now 
making a net profit after taxes of 
$53,500, your net profit in Puerto Rico 
would be $100,000 —a gain of 87 per 
cent, simply because Federal corporate 
income taxes do not apply in Puerto 
Rico and all local taxes are waived 
as well. 


Your dividends in Puerto Rico from a 
corporation there could be $50,000 
against $25,000 net in the U. S.— because 
Federal personal income taxes do not 
apply either. 


What About Labor? 


Puerto Rico’s labor reservoir of 637,000 
men and women has developed remarka 
ble levels of productivity and efficiency 

thanks, in part, to the Commonwealth’s 
vocational training schools. These schools 
also offer special courses for managers 


and supervisors. 


The progress made in technical skills 
may be gauged from the fact that there 
are now twenty-eight factories produc- 
ing delicate electronic equipment. 


Among the U.S. companies that have al- 
ready set up manufacturing operations 
in Puerto Rico are Sylvania Electric, 
Carborundum Company, St. Regis Paper, 
Remington Rand, Univis Lens, Shoe Cor- 
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CORPORATE TAX EXEMPTION 
If your net profit 
after U. S. Corporate 
Income Tax is: 


Your net profit 
in Puerto Rico 
would be ; 

% 17,500 s 
29,500 
53,500 
245,500 
485,500 


25 000 
50,000 
100,000 
500,000 
1,000,000 


DIVIDEND TAX EXEMPTION 


If your income* after 
U.S. Individual 
Income Tax is: 


Your net income 
in Puerto Rico 
would be : 

% 3,900 % 
7,360 
10,270 
14.850 
23,180 
% d oOSO 


15.180 


5,000 
10,000 
15,000 
25,000 
50,000 
100,000 
200,000 
7O.180 500 000 


*These examples are figured for dividends paid 
in Puerto Rico to a single resident. Based on 
Federal rates effective Jan. 1, 1954 


poration of America, and Weston Electric 


“Close to Paradise” 


H. Christensen, Vice 
President of St. Regis Paper, says: 


Listen to what L 


“The climate is probably as close to para- 
dise as man will ever see. I find Puerto 
Ricans in general extremely friendly, 


courteous and ¢ ooperahive. 


“This plant in Puerto Rico is one of our 
most efficient operations, in both quality 
and output. Our labor has responded well 
to all situations.” 
Mr. Christensen might have added that 
the temperature usually stays in the 
balmy 70’s twelve months a year. 

The swimming, sailing and fishing are 
out of this world. Your’ wife will rejoice 
to hear that domestic help is abundant 

The Commonwealth will leave no stone 
unturned to help you get started. It will 
build a factory for you. It will help you 
secure long-term financing. It will even 
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~5. Constitution. 


and then 
train them to operate your machines, 


screen job applicants for you 


Transportation 

Six steamship companies and five air- 
lines operate regular services between 
Puerto Rico and the mainland, San Juan 
is just 5% hours by air from New York, 

Light-weight articles such as radar 
components come off the line in Puerto 
Rico one day and are delivered by air 
freight next day in Los Angeles, Chicago 
and other mainland cities. And, of course, 
there is no duty of any kind on trade 


with the mainland. 


Are You Eligible? 


Says Governor Mufioz: Our drive is for 
new capital. Our slogan is not “move some- 
thing old to Puerto Rico,” but “start some- 
thing new in Puerto Rico” or “expand im 
Puerto Rico.” 
To get all the facts, and to find out 
whether you and your company would 
be eligible for complete tax exemption, 
telephone our nearest office. 
New York 
Chicago 


MU &-2960 579 Sth Ave 
AN 38-4887 70 W. Monroe 


Los Angeles WE 1-1225 5525 Wilshire 
OR MAIL COUPON 


Commonwealth of Puerto Rico 
kconomic Development Administration 
579 Fifth Ave., New York 17,N. Y. 
Dept. V4 

Mail me “Facts for Businessmen 
interested in the advantages 
Rico for the industry I have 


lam 
of Puerto 
checked 


(} Klectronies Plastics Apparel 


L} Leather } Optical Metals 


Other 
Name 
Company 


Address 





ALTERNATE CONNECTOR 
TYPE N TO ACCEPT 
UG-21 8/U ATTACHED 
RG-9A/U CABLE 


6-32 TAP i i 

2BS;32, Outline Drawing 

5 MTG. HOLES i - Model 575N 
Double Coupler. 


Performance proven, you will find these small, extremely 
low-cost MicroMatch couplers now incorporated in the 
most modern Government and commercial transmitters. 
MicroMatch Directional Couplers produce an output es- 
sentially independent of frequency over the range of 20 
to 2000 megacycles. Couplers are adjusted to produce full 
scale meter deflection at power levels of 1.2 watts to 120 
KW. Accuracy of power measurement is plus or minus 5% 
of full scale. 


For complete details on the MicroMatch line of monitor- 
ing equipment, please consult Page 495 of Electronics Buy- 
er’s Guide, or, better still, write for our 46-page catalog. 


“i wv , ae — aay ee 
nee *" me mee ay 
windlass tation adi sia Mal ena ~ wall Mi i thi a. —+ 


NEW PRODUCTS (continued 


as 10 db from minimum to maxi- 
mum in the band but the variation 
over any 100-mc band is usually 
small. 

Price of the unit is $2,800. A 
data sheet is available giving addi- 
tional information. 


LOUDSPEAKERS 
Isophon electrostatic types 


ARNHOLD CERAMICS, INC., 1 E. 
57th St., New York 22, N. Y., an- 
nounces the new Isophon line of 
electrostatic loudspeakers, manu- 
factured in West Germany. Two 
types are available—the rectangu- 
lar type St H + (illustrated) and 
round type St H B7. 


> Frequency —The loudspeakers 
are suggested for use over a 7,000 
to 20,000-cycle frequency range. 
Special construction of the mem- 
brane results in far reaching and 
evenly distributed volume and 
sound even in the higher frequen- 
cies, where cone speakers often de- 
velop trouble. 

The small size, in particular the 
thickness of less than 1 in., and the 
low cost make the speakers desir- 
able for manufacturers of radio, 
tv, high-fidelity and other appli- 
cable sound equipment. 


bh 
DEFLECTION YOKE 


has high linearity accuracy 


STANDARD COIL PropuctTs Co., INC., 
2085 N. Hawthorne Ave., Melrose 
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ACTUAL SIZE 


CLEVITE TRANSISTOR PRORUDTA it Y 
pIATE DELVE WS” 
IMMEDI QUANTITIES 


7h I @ 
PRPOWER DIODES 


AN ADVANCE IN ELECTRONICS 


PEAK INVERSE VOLTAGE {volts} 


Germanium Junction Power Diodes Types IN91, 1N92, and 
I1N93 achieve characteristics never before possible in either 
thermionic or other types of solid state rectifiers. For example: 


PEAK INVERSE VOLTAGE {volts} 


* SMALL SIZE-HIGH POWER—approximately four times 
the rectified power in the same space as other 
devices. 


* HIGH EFFICIENCY — combines very low forward re- 
sistance with high back resistance . . . 100% 
rectification efficiency is approached. 


* LONG LiFe — unlike other semi-conductor metals, 
Germanium does not age . . . in addition, 
hermetically sealed construction. 


100% RIGID CONFORMANCE TO SPECIFICATIONS 


Quality control of Clevite Transistor Products Power Diodes is 
based on a /00% sampling. Each and every unit is individually 
tested for rigid conformance to specifications. 


THREE TIMES ACTUAL SIZE ; 
* ELECTRICALLY TESTED — cach unit must meet or sur- 


pass performance requirements. 


* HIGH PRESSURE HUMIDITY TESTEO — cach unit is 
checked to assure perfect hermetic sealing. 


CLEVITE TRANSISTOR PRODUCTS 
° USE Wea 


TRANSISTORS DIODES e SEMI-CONDUCTOR DEVICES 


PEAK INVERSE VOLTAGE (volts) 


200 
AVERAGE FORWARD CURRENT (ma-dd 


ABSOLUTE MAXIMUM RATINGS (for 60 cycle, 55°C. resistive load) 
1N91 1N92 1N93 
Peak Inverse Voltage (volts) 100 v.ct 200v.at 300v. at 
2.7 ma 1.9 me 1.2me 
Peak Forward Current (amps) 0.47 0.31 0.24 
DC Output Current (ma) 150 100 75 
OC Surge Current (amps) 25 25 25 
* ARMED SERVICES and A.E.C. Full Load Voltage Drop (voits) 0.5 0.5 0.5 
Source Inspection Available Continuous Reverse Working Voltage (volts) 30 65 100 
Operating Frequency (Ke.) 50 50 so 
Write for Power Diode Bulletin PD2 Storage Temperature (°C.) 85 6s 85 
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A re 
y TIN-ZINC 
plated parts 


A midwestern electronics manufacturer has cut solder- 
ing time a full 60% by changing from cadmium plated to 
tin-zinc plated parts. As a result they increased assembly 
production by 250%. 


Corrosion-resisting tin-zinc offers many assembly and 
plating advantages to manufacturers of electronic parts — 


PRODUCTION — The soldering operation is made 
easier and considerable assembly time can be saved—parts 
can be soldered at lower temperatures . . . Embrittlement 
of fine wire is greatly reduced — solderability is retained 
longer (even after 3 years on the shelf tin-zinc plated 
parts have been soldered without difficulty) . . . Flux is 
not necessary. 


PLATING — MAT tin-zinc plating is economical, easy, 
and assures a corrosion-resisting finish with good coverage 
even on difficult metals such as malleable iron. 


M&T tin-zine plating may solve your production prob- 
lems, too. For detailed information on the process or tech- 
nical assistance, write us without obligation. 


METAL & THERMIT CORPORATION 
Chemitel & Metals Department” 


NEW PRODUCTS (continued) 


Park, Ill. Designed for accurate 
control of the spot position in a crt 
intended for radar application, the 
new precision deflection yoke has a 
linearity accuracy in the azimuth 
direction of better than 4 percent. 
Linearity in the range direction is 
better than 4 percent. 


> Orthogonality—Angle between 
azimuth and range directions is 
held to an accuracy of 1/10 deg. 
This performance is brought about 
as a result of a special winding 
technique and the use of molded 
coil forms combined with equip- 
ment for measuring deflection ac- 
curacy to within 0.03 percent. 

A cylindrical iron core surrounds 
the windings for shielding pur- 
poses. The entire assembly is 
pressed into a phenolic cylinder, 
then completely impregnated and 
sealed to prevent entrance of mois- 
ture, 

Dimensions are as follows: in- 
side diameter, 14 in.; outside di- 
ameter, 34 in.; length, 3? in. Wind- 
ings can be made to suit practically 
any specified requirement. Size 
can also be varied where required. 


et 


AMPLIFIER-VOLTMETER 
is highly sensitive 


ALLEN B. DUMONT LABORATORIES, 
INC., 750 Bloomfield Ave., Clifton, 
N. J. Type 346 sensitive amplifier- 
voltmeter can make precise meas- 
urements of a-c signals from 100 
nv to 800 v at frequencies from 10 
cps to 2 mc. 

The 4t-in. meter scale is illumi- 
nated to facilitate use under 
ambient light conditions. Readings 
are provided from —72 to +52 db. 
Calibration is in two linear volt- 


low 


age scales (0 to 1 and 0 to 3) and 


100 EAST 42nd STREET * NEW YORK 17, N. Y.! 
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NOW 


a, 


ne auc” 


FO baa Sie: BS 


You are now offered the choice of TWO different printed- 
wiring methods: (1) The Aerovox exclusive Pressed Silver or 
(2) The Aerovox Etched Copper. Each has its particular field 
of applications. 


Furthermore, Aerovox also offers a choice of different base 
materials, such as: Phenolic-paper Base, Phenolic Fabric, 
Epoxy Glass, Melamine Glass, Teflon Glass, Polystyrene and 
Methacrylite, each with certain characteristics for given 
usages. 


>i 


Produced by a hot die-stamp process in which the conducting pattern 

is mechanically embossed in one or both sides of the selected base material. 

Does not rely on any adhesive agent for the bond between conductive and base 
materials. Pure silver conductors are partially imbedded in base support. Compared 
with copper, the silver is more resistant to oxidation, solders more readily, 

and provides superior electrical contact surface with greater resistance 

to wear, particularly for switching applications. 


ETCHED COPP 


Produced by applying an etch-resistant pattern on to a metal foil, usually copper 
clad. Unprotected metal areas of printed pattern are then etched away leaving desired 
wiring pattern. The resistant enamels may be applied by (a) Direct photographic 
means, or (b) Screen printing. The former achieves maximum definition of lines 

held to close tolerances at relatively modest costs; the latter effects 

cost savings where extremely fine detail is of secondary importance. 


PRINTED WIRING PRIMER... 


Write on your business stationery for this practical guide 
on printed wiring. And let our printed wiring specialists 
collaborate on your particular applications. 


oc 


SPECIAL PRODUCTS DIVISION 
NEW BEDFORD, MASSACHUSETTS 
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True sine and square 
waves for servo, 
geophysical, and computer 
work. 0.01 to 1000 cps 

in 5 decades. High 
stability, low distortion. 
Accurate frequency 
calibration and precisely 
metered output. 


DONNER MODEL I5 
LOW FREQUENCY 
GENERATOR 


$365, F.O.B. Berkeley 


ADVANCED 


INSTRUMENTATION. 


Versatile engineering tool solves 
both differential equations 

and transfer functions. Detachable 
problem boards, plug-in components. 
Function generator, multiplier, 

other accessories available. High 
accuracy with operating simplicity. 


DONNER MODEL 30 





ANALOG 
COMPUTER 
$995, F.O. B. Berkeley 


: 2802 Seventh St. 
SCIENTIFIC Bertoloy 10, Coll. 
COMPANY 

Complete Data 


on Request 


NEW PRODUCTS continued 


a db scale (—12 to +2 dbm). The 
rectifier is of the full-wave aver- 
age type to offer greatest accuracy 
when dealing in complex wave- 
forms. 


> Specifications — Meter ranges 
are 0.001, 0.003, 0.01, 0.03, 0.1, 0.3, 
1.0, 3.0, 10, 30, 100 and 300 v full 
scale. Accuracy is +3 percent, 20 
eps to 1 mc; +5 percent, 10 cps to 
2 me. Stability is +1 percent at 
any line voltage between 105 and 
130 v. Input impedance is 10 
megohms shunted by 24 yyf. 


> Physical Characteristics — It 
measures 63 in. high, 44 in. wide 
and 74 in. deep overall. Weight is 
63 lb. 

Price of the unit is $200. 


IMPEDANCE PLOTTER 
for instantaneous recording 


CHESAPEAKE INSTRUMENT CORP., 
Shadyside, Md., announces an auto- 
matic impedance plotter for instan- 
taneous recording of real and 
imaginary components of imped- 
ance as a function of frequency, 
temperature or other variables. It 
eliminates point by point plotting 
procedure, thereby serving as a 
practical production control tool as 
well as a valuable research instru- 
ment, 


> Ranges—Frequency range is 10 
cps to 100 ke with a rated accuracy 
of +2 percent. Resistance range 
is 0 to 10,000 ohms; reactance 
range, +10,000 ohms. 

The apparatus uses Mosely 
Autograf recorder which plots on 
standard 84 in. by 11 in. graph 
paper. 


> Applications—The AIP has dem 
onstrated its usefulness in the de- 
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3 23 Set designers assure their customers steady, clear pictures by careful component selection. 
Good-All backs that selection with reliable capacitors at economical cost. The enthusiastic 
acceptance of GOOD-ALL MARBELITE and SERAMELITE tubulars iI as 
is a measure of the confidence designers have 


in these capacitors. Tens of millions are in use today st y A a 
‘in TV and Radio Sets of leading manufacturers. oo = 


| Preeti a 


MARBELITE ——Z3UUEME~———- SERAMELITE —-—-_sueeat =} — 


Marbelite capacitors are best known for ‘The seramelite family of capacitors i 
their physical and electrical ruggedness housed in ceramic tubes with end-seals of 
The Good-All type 503-M capacitor a tough, dense plastic. Their perform 
provide solid plastic construction at a ince under conditions of high tempera 
urprisingly low cost. A miniature series ture and humidity is outstanding 
of Marbelites is also available for appli Seramelite types with “MYLAR” dielec 


cations in which the space is limited tric are becoming increasingly popular 
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HOKUM ON PREAMPLIFICATION 


Way out in our back room we have a section devoted to 
‘a 

Engineering, One purpose of this group is to see to it that our 
relays work in the job for which our customers purchased them 
Our man Waldo Hokum, one of the members of this group, has for 
years been untangling circuit problems that have had an unflattering 
effect on our relays and during this time he has been able to segre 

; : > 

gate many problems and assemble them in definite categories 


One category soon became so lores thet we had to take more 
floor space to make room for it — that was, and is, how to get 
conventional relay response to low impedance D.C. signals of the 
order of 0.1 to 100 microwatts. Many relay uses call for amplifying 
these signals so that they will be strong enough to activate even 
our most sensitive relays. This is especially important to people 
who work with photocells, thermocouples and the like 


Waldo stuck with this one through various stages of vacuum 

tubes, transistors, toroidal coil magnetic amplifiers and such, but 
oes 

never was really happy about his progress. There was always 

something like high cost, fragility or instability to cast a dark 

shadow on his otherwise blissful existence. It wasn't until he de- 

signed and made his own magnetic amplifier that he began to sec 


the sunshine again 


What he came up with was a magnetic amplifier which, 
among other things, included conventional bobbin wound coils 
rather than toroids, This made our directors happy, because even 
they know that the manufacturing costs are much less with bob 
bins, and, what is more important, it made Waldo happy. He dis 
covered that his new gismo, together with the circuitry that he 
developed to go with it, had some rather interesting specs,’ gener- 


ally as follows 


MAGNETIC AMPLIFIER RELAY 
SERIES 8000* 


Sensitivity 0.) to 100 microwatts 
Noture of signo! D. C. from 0.) to 30,000 ohms 3 
Relay response Polarity sensitive — snap action 
Contoct form 11) 3-position, center neutral 

(2) SPOT 
Contact rating 1.5 amperes ot 28VOC or | 15VAC 


Speed of response 90 to 300 milliseconds depending « 


overdrive and 1/8 of input circuit 
Environment Standard Available 
Vibration 59, 0g 
to W cps to 500 cps 
Temperature 0° to 50°C 55° to 125°C 
Shock 10g 100 g 
Power Supply 115V @ 6 cps 115V @ 400 cps 


This thing is now at the point where it would be worth your 
time to play around with — that is if the above specs bracket your 
problem generally and especially if you need to monitor the condi 
tions of bridge balance or compare the outputs of low impedance 
D.C. signal sources, 


If such is the case, Waldo has some sample “‘packages’’ that 
not only include his magnetic amplifier, and a Sigma Relay (natch), 
but also the circuitry that makes the thing work. If you think 
you'd like one of these to foo! with, or wish more information on 
this subject, we suggest you write to us, attention of our man 


Waldo. His name really is spelled Holcombe 


éSIGMA 


SIGMA INSTRUMENTS, INC. 
62 Pearl St., So. Braintree, Boston 85, Mass. 












NEW PRODUCTS (continued) 


sign and control of electroacoustic 
transducers, loudspeakers, electrical 
filters, electromechanical filters, 


microphones, accelerometers, trans- 
formers and similar devices. 
Literature is available. 





ANALOG COMPUTER 
available in kit form 


HEATH Co., a subsidiary of Day- 
strom, Inc., Benton Harbor, Mich., 
has available an inexpensive elec- 
tronic analog computer in kit form. 
It incorporates such features as: 
30 coefficient potentiometers, each 
of which is capable of being set to 
an accuracy of better than 0.1 per- 
cent; one standard reference supply 
for all d-c voltages; a nulling meter 
for accurate setting of computer 
voltages; and a unique patch-board 
layout which enables the operator 
to see his computer block layout. 


>» Makeup—The computer is com- 
prised of the model ES-400 com- 
puter cabinet, model ES-200 am- 
plifier, model ES-100 power supply, 
model ES-100 initial conditions 
and model ES-600 function gen- 
erator. 
Selling price is under $700. 





WIRE-WOUND RESISTORS 
for mechanized production 


Hycor Co., INC., 11423 Vanowen 
St., North Hollywood, Calif., has 
announced the series A precision 


_wire-wound resistors for use in 
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PRODUCE 
MICRO-SECOND 


H-B101 


-Haydu Beam Na aul lare Tube MBS 





‘Two outstanding basic electron components . . . Haydu's 
“Beam Switching Tube” and “Nixie” the numerical indi-— 
cator tube . . . are combined to make possible this versatile 


new instrument. 





Static to megacycle counter Microsecond recycling 
distributor Mic 4 cleari 
Microsecond electronic preset 
Microsecond variable scale output Preset gating 
(6700) 
Replaces 20 Tubes Low power consumption 
Megacycle counting 0-9 — most reliable 


i a =— —S Megacycle preset Pentode “working” output 
S ‘ qo 4 (HB106) 
pecooeen ss 


UL a\o|je|= 10 digit 0-9 gas indicator tube Common anode prebiasing 
. eaiei—iaiA D\F | “Two-dimensional” Low power 
/) y 
~~ K\F # Perens Write for complete technical data to: 
|e aa 


Large, in-line numbers Sy 
ossure quick, accurate readings BROTHERS OF NEW JERSEY 
PLAINFIELD, NEW JERSEY 


@m SUBSIDIARY OF BURROUGHS CORPORATION 2 





NEW PRODUCTS 


THERMOSTATIC | Provide delays 


ranging from printed wiring circuits. They are 

? to 150 designed to conform to specifica- 

tions proposed by RETMA for 

SECONDS components to be used in automatic 

MOST COMPACT > Encapsulation—The resistors are 
“ncaps _ 1e resistors 3 > 

MOST ECONOMICAL encapsulated in a tough epoxy com- 
HERMETICALLY SEALED pound for protection against ex- 


treme humidity, mechanical and 
© Actuated Ly a heater, they operate on thermal shock. The plastic is filled 
A.C., D.C., or Pulsating Current. : ee 2 
© Hermetically sealed. Not affected by : 
altitude, moisture, or other climate dissipates the heat and equalizes 
changes. hot spots in winding. Sealed-in ter- 
@ Circuits: SPST only—-normally open or minal connections are welded. They 
normaily closed. 
Amperite Thermostatic Delay Relays are : 
compensated for ambient temperature MIL-R-93A and JAN-R-93. 
changes from —55° to + 70°C. Heaters : sa , ss 
consume approximately 2 W. and may be > Specifications—Temperature co- 
operated continuously, efficient is +0.0022 percent per deg 


a The units are most compact, rugged, explo- C; operating temperature, 65 C 


sion-proof, long-lived, and inexpensive! to + 125 C; wattage range, from 
TYPES: Standard Radio Octal, and 9-Pin 
Miniature. 


PROBLEM? Send for 
Bulletin No. TR-81 


Also-—a new line of Amperite Differential ) 
Relays —- may be used for automatic over- wii 
load, over = under-voltage or under- 


Nag 


BALLAST 


assembly equipment. 


with heat-conducting mineral which 


satisfy military requirements of 


0.25 w to 1 w with tolerances to 0.1 
percent, 


MINIATURE 


REGULATORS 


e Amperite Regulators are 
designed to keep the current in 
a circuit automatically regulated 
at a definite value ( for example, 
0.5 amp ). 


@ For currents of 60 ma. to 5 amps. Oper 
ates on A.C., D.C., or Pulsating Current. 


@ Hermetically sealed, light, compact, and 
most inexpensive. 
AMPERITE Amperite Regulators are the simplest, most 
MO Ld effective method for obtaining automatic 
regulation of current or voltage. Hermetically 
sealed, they are not affected by changes 
in altitude, ambient temperature (---55° to 
+-90°C), or humidity. Rugged; no moving 
parts; changed as easily as a radio tube. 
{ 
| 


FIVE-MC OSCILLOSCOPE 
for lab and preduction line 


E1co, 84 Withers St., Brooklyn 11, 
N. Y. The No. 460 5-mc oscilloscope 
is designed for laboratory, pro- 
duction line, and monochrome and 
color tv servicing. Kit price is 
$79.95; factory-wired price, 
$129.50. 


VOLTAGE OF VY | WITH AMPERITE 
BATTERY 6 CHARGER! VOLTAGE VARIES 
VARIES APPROX. , ONLY 


90% | 2° 

' 

eo ° > Features—Some of its outstand- 
ing features include: reproduction 
of the 3.58 mec sync burst and 3.58 


ulead da co. Inc. Write for 4-page me oscillator signals in color tv 


- Technical Bulletin sets; flat from d-c to 4.5 mc, usable 
561 Broadway, New York 12, N. Y. e No. AB-51 to above 5 mc; built-in voltage 


TT UTR TT ee On Cy ee ee f calibrator; vertical amplifier push- 
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ELECTRONICS 


Won 


... What we mean is a promotion package 


12 issursor ELECTRONICS plus the BUYERS’ GUIDE 


Whatever other dilemma the advertising 
budget planner may be in, he is in agreement 
on one salient point: advertising, to develop 
maximum effectiveness, must be continuous. 
Nothing, absolutely nothing, pays off on the 
long run more than getting potential buyers 
familiar with your product and trade name by 
way of consistent, all-the-year-’round advertis- 
ing. Once ascertaining what your market is, the 
logical approach is to keep your product in view 
of this market through continuous, consistent 
advertising. 

For instance, the value of continuity in ad- 
vertising was demonstrated by a series of 
surveys conducted by McGraw-Hill’s Research 
Department. It was found through the results 
of these surveys that continuity in advertising 
increased the recognition of an electronic firm’s 
products 26% in nineteen months. 

For the budget planner with an electronic 
account, there is a ready-made promotion 


BUDGET NOW FOR 13 


& 


A McGraWeHill 


December, 1955 


package for the consistent, continuous year 
‘round advertising program. That program is 
12 regular issues of ELECTRONICS plus the 
1 issue of the ELECTRONICS BUYERS’ 
GUIDE .. .« 13 insertions for 1956! Here you 
will reach more than 40,000 subscribers who 
pay to gett ELECTRONICS — owners, partners, 
corporate officers, managers, department heads, 
chief engineers and especially: electronic, elec- 
trical, design and research engineers; in brief, 
the people of the industry who are responsible 
for buying the products you promote in the 
sales pages of ELECTRONICS and the buying 
reference pages of the “Guide.” With a con- 
sistent, continuous advertising program in 13 
issues Of ELECTRONICS (12 regular issues 
plus the “Guide”) manufacturers have dis- 
covered that they get the greatest return from 
their advertising dollar investment because 
ELECTRONICS reaches the men who influ- 
ence purchasing. 


INSERTIONS IN ‘56! 


7M . 
- *F 


330 West 7 





Types LP4~—4W. and LP5—~5SW 


shown 


Also LP3 


IW, LP7—7W. and LP10—10W, 


Corning Low-Power Resistors 
for Radio and TV 


You'll find that Corning Low-Power 
Resistors perform admirably under the 
most adverse radio and TV operating 
conditions, Their resistance range is 
the highest of any low-power resistor. 

Small and compact, they save space. 
They are non-inductive and exception- 
ally stable, 

Ihe fired-in film of metallic oxides 
on glass forms is tough, abrasion-re- 
sistant, difficult to scratch. No need for 
special handling to prevent damage 
during installation, 

The automatic resistance spiralling 
of these LP-type resistors is electron- 
ically controlled. Press-fitted caps with 
axial tinned leads ready to solder com 
plete the assembly. This guarantees 
reliable uniformity of the following 
characteristics, 


CHARACTERISTICS 
Range—LP3 resistors are available 
from 200 to 20,000Q; LP4 from 200 to 
40,0009; LPS from 200 to 45,0009; 
LP7 from 200 to 36,0009; LP10 from 
200 to 50,000 Q); with a = 10% tolerance 


Power Rating is based on 40°C. am- 
bient temperature for the LP3, LP4 
and LPS resistors and 25°C. ambient 


for the LP7 and LP10 with an average 
hot spot of 275°C. 


Derating—With suitable derating, re- 
sistors can be operated at ambient tem- 
peratures over 120°C. 


Overload—Operated at 10 times the 
rated wattage for 5 seconds, resistance 
change is less than 2%. 


Soldering—Permanent change in re- 
sistance due to normal soldering tech- 
nique is less than 42%. 


Moisture—Resistance change is less 
than 1% after 100 hours at an ambient 
temperature of 40°C. and 95% rela- 
tive humidity. 


At Radio Frequencies— The LP resistors 
are essentially non-inductive. 


Mechanical Protection—A. high tem- 
perature lacquer coating provides added 
protection during handling. 


Availability—Immediately . . . through 
Corning Glass Works or authorized 
distributors of Erie Resistor Corp. For 
new low prices and other information 
send the coupon, or write to Corning 
Glass Works, Corning, New York. 


—————- Coeming meant research in Glass beaten. 
CORNING GLASS WORKS 


36-12 CRYSTAL STREET, CORNING, NEW YORK 
New Products Division 


Please send me descriptive catalog sheet on Corning Low-Power Resistors. 


Name 
Company 


Address 


City..... puicieentveatnddgteesnaiiiubiauinsagunnamnenantiniia 


» WD cencnnpainsecmsenmenenssccerttanss 


eaibnedieumentitmeinntas MORO ren GRD seems 


eee 
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NEW PRODUCTS 


continued 


pull throughout for reduced distor- 
tion, direct or 
capacitive coupling; 25 mv per in. 
vertical sensitivity ; full d-c 
horizontal and vertical positioning. 


and choice of 


and 


MEGOHM BRIDGE 

uses encapsulated networks 
TELECTRO INDUSTRIES CorP., 35-18 
87th St., Long Island City 1, N. Y. 


Model 750 megohm 
portable self-contained 


bridge is a 
instrument 
for measuring resistance values to 
1 million megohms. It 
specially designed highly sensitive 
electronic detector and galvanome- 
ter for null indications. Overall ac- 
curacy is better than 2 percent of 
scale reading. 


contains a 


> Uses—Model 750 is designed to 
measure resistances, voltage coef- 
ficient of 


sistances of 


insulation re- 
transformers, and 
three terminal net- 


resistors, 


resistances of 
works. 

A special feature of the construc- 
tion is the use of encapsulated net- 
works to assure maximum stability 
of components. 

Price is $550. 


CONVERTER 
card data into analog form 


LIBRASCOPE, INC., 808 Western Ave., 
Glendale, Calif. Model 250 punched 
card converter is an automatic 
data processing accessory. that 
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1041-88 STAIR STEP GENERA. 
TOR—Checks amplitude lingarity, 
differentia! amplitude linearity 
and differential phase of unit or 
system. Variable 4-15 steps. 
1044-AR — above with built in 
syne and blanking adder and 
3.58 mec adder for modulating 
steps & burst on back poarch. 


1070-88 MULTI-BURST GENER- 
ATOR — Provides white bar and 
6 bursts of pre-set freq. 0.5- 
6.0 mc. Own sync ond blanking 
adder, Checks freq. response or 
complete system incl, these us 
ing keyed clamps. Used to add 
syne ond blanking te evtput of 
other units (window and step 
generators). 1070-BRM has own 
3.58 me adder 


. ; 1071-AR WINDOW GENERATOR 
aa) hi hy —Checks low frequency response 
Ta Te adel te gional a ' of system. Fast rise time lead 
Co 7 


P Pet b ing edge checks high frequency 
PY ane vs FRE- cy TL aaa ; PT ae enor BR . response, Output may be dis 


TOE ELL a on Mn Panera rapes 1O7E-AR facades sy 
Pe rs, steps, low * NTSC receiver f a P y 
band cooxia ear ito Pt arth indicoted | bY LG iE blanking adder. 
aor tg? ers complete ieamenched Pat heii ner rt ; 
AT hd Lal , ’ Pa tg 
frequency TV signa paper 
= er pda sl amr AT nh  " screseetcaclliasaad 
yas aioe dail STL or VO72-AR effect 
Shia 4 


. Pets gen- : 
cspneitie ee wens Pu 


eG 


608-A HI-LO CROSS FILTER with 
bs 3 pos. switch for viewing signe! 
directly, or thru low or high 
pass filter. Allows individual 
observation of either high or low 
freq. component of signal or 
signal directly. Sensitive check 
of diff. amplitude distortion 
using modulated step signal from 
(1044-AR) through high pots 
section, 


erator— 


LAS 
IRCASE SIGNAL 
on ve Te 


Pet all 


Pert 1603.AR PHASE SLOPE (ENVE 
PT Rie ; LOPE DELAY) CURVE TRACER— 
i Instantaneous scope er meter 
F reading of the envelope delay 
ond amplitude characteristics 
‘3 j vs 


frequency of any network, 
is 

TV hia) Baer t Ty video amplifier, of system up 
Ua Dia to 8 mec. Precise,time saving 


a Leh 4 Hes separate transmitter and 
Tad absent arn receiver units which allow ene 
Ta Page to wey or loop measurements 
Bane Te 
transm! F te 
- ng omp 
iny et very” rae Aa 
tudes. Shown oe | 
, Alba | 
Pe Model b rit 
, F OL ei adbeetel TT A beeline Wer ae 
ore Cr es pinta cquelite Seat Tle 
i - P a 2 , 
1070-8R with aks Pa Pe Pr er rh rr 1601-AR CHROMASCOPE—For ac- 
ia is system : " os oe curate checking of color signals, 
PU Tee TL bible or simultaneous amplitude and 
eee 10737A. rn phase characteristics of @ sig 
nal alsa used for measurement 
of phase and differential phase 


DELIVERY 30 DAYS 


titeroture on these and more then 150 additional 
for color TV by TELECHROME are 
eval’ 


1073-A SIN? SQUARE WAVE 

GENERATOR —Cilosely equivalent 

te actual camera signal. Used 

for rapid checking of frequency 

and phase characteristics of «@ 

“4 iTV or pulse unit or system 

* 7, Fi - Simultaneously shows ampli 

INCORPORATED f Ge } ‘ Jt tude, phase, and envelope de 
Q lay. (Described by ®. C. Ken 

nedy, W.8.C.,in “Electronics.”'} 
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A complete range of 
MIL-T-27 units is 
available for quick 
delivery from your 
Chicago Standard 
distributor. 


© POWER 
© FILAMENT 


© AUDIO OUTPUT 


3 frequency ranges 


e BIAS 


e CHOKES © PULSE 


® AUDIO INPUT 


3 frequency ranges 


p 


HERMETICALLY 


SEALED 
TRANSFORMERS 


that meet the full 
requirements of 


MIL-T-27 


© 400 CYCLE 
Power 
Filament 
Chokes 


@ MS (Military Standard) 


Power, 
Filament 


Ask for the free CHICAGO catalog, listing detailed 
electrical and physical specifications on all these trans- 
formers. Available from your electronic parts distributor 
or from Chicago Standard Transformer Corporation. 


CHICAGO STANDARD TRANSFORMER CORPORATION 


ADDISON AND ELSTON 


For additional information on all items on this page, use post card on last page. 


CHICAGO 18, ILLINOIS 


NEW PRODUCTS (continued) 


translates the decimal code punched 
into cards into an analog signal for 
automatic point plotting by X-Y 
plotter and recorder model 200-A. 


> Accuracy—The punched card 
converter has an accuracy of 0.1 
percent when used alone and an 
accuracy of 0.25 when used in con- 
junction with a plotter. 

When used with the Librascope 
X-Y plotter the instrument will plot 
approximately 60 cards per minute. 
Used with the IBM 523 punch ma- 
chine, cards are simply loaded into 
the hopper, no special panel con- 
nections being necessary. 

Individual punched cards may be 
read separately on a visual display 
located on the front panel of the 
instrument. The chart scale of the 
converter can be expanded inde- 
pendently by a factor of 10 to 1 for 
special data process applications. 

Current price of the instrument 
is $2,450. 


GERMANIUM 
TRANSISTOR 


in much smaller size 


RAYTHEON MFG. Co., 55 Chapel St., 
Newton 58, Mass., announces four 
new transistors which are ¢ to 4 
the size of former units. These 
pnp fused junction germanium 
transistors have a volume of only 
0.0087 cu in. and are designated 
types 2N130, 2N131, 2N132 and 
2N133. The first three are intended 
for use in audio or low r-f applica- 
tions; the fourth is a low-noise 
transistor for use in low-level audio 
circuits. 


> Noise Factor—Average noise 
factor of the 2N133 is 6.5 db and 
will not exceed a maximum limit 
of 10 db. This is an improvement 
over the older type 2N106/CK727, 
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Only the AUTO-CAL can: Kyeatel f Maia 
a 


AUTOMATICALLY Calibrate over 1000 Frequencies 
/ in ONE HOUR! and SIMULTANEOUSLY 


UTOMATICALLY Type these Frequencies on CALIBRATION DATA CARDS 


the LORAL auto-cat has stashed 


CALIBRATION and RECORDING TIME by 
533 within an accuracy of .005% 


Only LORAL nas toe AUTO-CAL! 


viry for CALIBRATION or RECALIBRATION of FREQUENCY METERS — Military, Industrial or Commercial — is solicited! 


LORAL ELECTRONICS CORPORATION 


AT TS Mee i a ° NEW YORK 54, N. Y 
Serving in AVIONICS © AIRBORNE NAVIGATIONAL EQUIPMENT * COMMUNICATION SYSTEMS © RADAR EQUIPMENT © TEST EQUIPMENT 
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Se eee ot Soe 


(See you at the Wescon Show, Booth 1417.18) 


WE MAKE ALL TYPES OF 
SYVCHROS 
ond. ott tha core ole! 


What's your pleasure in synchros? High tem- 
perature? High frequency? Linear? Corrosion- 
resistant? Whatever your needs, we either already 
have a type to fit them... or can build a special 
type for you. 

Kine precision synchros have been one of 
our specialities for over twenty years... with 
more E-P synchros in use today than any other 
make, 

Write, wire or call us for information on 
standard and special types... prices... and 
deliveries. ECLIPSE-PIONEER DIVISION, BENDIX 
AVIATION CORPORATION, TETERBORO, N. J. 





DIVISION 


West Coasi Office: 117 E. Providencia, Burbank, Calif. « Export Sales: 
Bendix International Division, 205 E. 42nd S$t., New York 17, N. Y. 
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NEW PRODUCTS (continued) 


now discontinued, which had a max- 
imum noise factor of 12 db. 
Maximum ambient temperature 
is 85 C. These transistors are elec- 
trically similar to and are designed 
to replace the CK731 series. Tech- 
nical catalog sheets are available. 


RECORDING POT 
with thermocouple calibrations 


WESTRONICS, INc., 3605 McCart St., 
Fort Worth, Texas, has announced 
a miniature strip-chart recording 
potentiometer weighing less than 
25 lb. It is available with standard 
charts and ranges for copper-Con- 
stantan, iron-Constantan and Chro- 
mel-Alumel thermocouples, and has 
internal cold-junction compensation. 

This recorder, of the null-balance 
potentiometer type, records on a 
5-in, strip chart, with a pen speed 
of 1 sec full scale and an accuracy 
of better than 0.5 percent. 


>» Prices—The standard recorder 
with single speed chart drive is 
$425. Manual change gears to pro- 
vide three speeds are optional with 
single-speed instruments for $15. 
The three speed, quick change, gear 
shift chart drive feature is $50. 


> Special Features—Backset Micro 
Switches for alarm or auxiliary 
control, additional chart speeds, 
other than standard ranges and 
transmitting slidewires are some of 
the special features which can be 
incorporated in the recorder. 


POTENTIOMETER 
for 50 to 70,000-ohm range 


FAIRCHILD CONTROLS CorP., Hicks- 
ville, L. I, N. Y. Type 747-E 
potentiometer provides a_ resist- 
ance range of 50 to 70,000 ohms 
with a standard linearity of +0.15 
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Me iM Ly LM 


Conduct Surveys 


Sell Direct 


Direct Mail is a necessary supplement to a well 
rounded Business Paper advertising program. 


600,000 actual names of the top buying influences 
in all the fields covered by the McGraw-Hill publi- 
cations make up our 150 mailing lists. These lists 
are built and maintained primarily for our own use, 
but tHey are available to you for Direct Mail pur- 
poses. Pick out a list of YOUR prospects from our 
Industrial Direct Mail Catalogue. 


We 
Mc GRAW-HILL 


DIRECT MAIL LIST SERVICE 


ee ee ee ee ee Se ee ee ee eS ES ES ee ee ee ee Se ee ee ey 
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Aid Dealer Relations 


NAME 


Merchandise your advertising 
Get leads for your salesmen 
Get inquiries about your product or service 


Pin-point geographical or functional groups 


Build up weak territories 


More and more, progressive companies are using 
Industrial Direct Mail regularly as an advertising 
medium. They effectively allocate a portion of their 
ad budgets to this second medium at the same time 
as they concentrate on the best business publications. 


For complete, detailed information about our serv- 
ice, fill in the coupon or write for your copy of our 
free Business and Industrial Direct Mail catalogue. 


Direct Mail Division 
McGraw-Hill Publishing Co., Inc. 
330 West 42nd St., N. Y. 36, N. Y. 


Please forward my free copy of the 
McGraw-Hill ‘Industrial Direct Mail Catalogue.” 


COMPANY_ 


ADDRESS___ 





NO DOUBT 
ABOUT IT 


advancement 
in instrument 


. » with the 
versatile 
MULTI-RANGE 


METER TESTER, 
Power Supply, 
and 

Limit Bridge 


Precise, self-contained unit 

for laboratory and production 

use. For DC instrument calibration 

from 25 ua full scale to 10 ma 

full scale, and 0-109 V OC; sensitivity 

and resistance measurement; DC 
current-voltage source; limit or 
Wheatstone bridge measurements 

from 0-5000 ohms. Regulated Power 
supply. Stepless vacuum tube voltage 
control. Accuracy exceeds 4% (current), 
Yy ohm or 4% (resistance). For 115 V 
60 cycle AC. Compiete — needs no accessories 


marion meters 


4 
marion electrical ‘ < 


instrument company eg 


GRENIER FIELD, HW iw ind (iva | 


MANCHESTER, NH. U5. A - - 
copyright 196 MK 1. Co 


NO SHORT 
CIRCUITS 


when you 
use e 


A ete 


CABLE 
CLIPS 


Made of ETHYL CELLULOSE... 
A TOUGH, DURABLE PLASTIC 


NOW eee 
5 For Extra Strength 


\"D’”’ WASHERS 
TO FIT OUR 
CABLE CLIPS 


Write for Sample and 
Full Information 


5267 N. AVONDALE AVE. + CHICAGO 30, ILL. 


West Cost Representative 
S777 West Pico Blvd. « Los Angeles 19, Collf 
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NEW PRODUCTS 


(continued) 


percent. A special clamp provides 
an unrestricted tapping area allow- 
ing up to 19 taps and presents a 
simplified means of phasing units 
in a ganged assembly without dis- 
assembling the units. 


>» Uses—The low noise level and 
high resolution of these units 
make them particularly desirable 
for computer assemblies, calibra- 
tion controls, servomechanisms and 
other similar applications. 

Type 747-E has a diameter of 
2.100 in. and a cup width of 0.984 
in. and up to 6 units can be ganged 
on a single shaft. The units are 
furnished with welded taps and 
end leads. Low starting torque is 
only 1.0 oz-in. per cup section. 

Prices range from $30 to $40 a 
cup in sample quantities; $15 to 
$25 a cup in production quantities. 


CONVERTER 
analog-to-digital type 


J. B. REA Co., INC., 1723 Clover- 
field Blvd., Santa Monica, Calif., 
has available a high-speed, ac- 
curate analog-to-digital converter 
with capacity of up to 100,000 con- 
versions per sec, 30 mv resolution 
and 0.1 percent guaranteed accu- 
It will accept signals from 
transducers, f-m_ discriminators, 
f-m or pwm magnetic tapes, film 


racy. 





for that short grid lead 


use the Sangamo 
i:ote-m-pole 


First used in Navy electronic gear, 
Tote-m-poles are invaluable for 


(eg 
i 
3 


“bug-resistant” wiring of models 
and production units. Advantages: 
Short leads; high component density; 
improved ventilation. 


Tote-m-pole supporting 
“T” network of 5 resis- 
tors and 4 capacitors. 


CUSTOM COMPONENTS SALES* 
SANGAMO ELECTRIC COMPANY 
SPRINGFIELD, ILLINOIS 


“HV. Power Supplies + inductive Components 
Servo instruments + Low. X Resistors 


COOL THAT 4 
Electronic 4 
CABINET + 


Use McLEAN 
Electronic Cabinet 


COOLING FANS 


Now for the first time, a rack-mounted, self-con- 
tained unit is offered for cooling electronic cabir 
ets Twin blowers mounted side by side, provide 
maximum filtered air with minimum panel height 
Specially designed to fit standard 10” racks, this 
snit pressurizes cabinet ith filtered air, keeping 
dust out Complete in o 

No cutting or fitting neces . Stainless 
steel grille adds beauty and eliminates matching 
of cabinet finist Made in two sizes 


Small Size (7" high x 19” wide with 41/4” 
blower wheels). Delivers 300 CFM 


Large Size (1034" high « 10” wide with 
6” blower wheeis) Delivers 600 CFM 


Send for literature 


McLEAN ENGINEERING 
PRINCETON, N. J. 
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De FREQUENCY 
f teary for MEASUREMENT 
and CONTROL 


FREQUENCY 
STANDARDS 


Gap a le TL whenstve SFtre of — 


MICROWAVE FILTERS 
AND PRESELECTORS 


¢ SINGLE SHAFT TUNING AVAILABLE 
* TSCHEBYCHEFF RESPONSE 


* COMPACT DESIGN 2 
¢ USABLE OVER WIDE os 


aad UROL da 
RANGES 


* HERMETIC SEALING 
LENIN: 8 = 


RESONANT FREQUENCIES AVAILABLE 


Bandwidth (Maximum available) - 3% 2% 1% 
Number of Sections* 2,3,4 2,3,4 2,3,4 
insertion Loss (For 1% bandwidth) = 1.5 db s1. db 1. db = 1. db 
Rejection (F, +2x8W) (db) 24 36 48 24 36 48 24 36 48 24 36 48 
input VSWR (Matched Load) 31.5 31.5 315 31.5 
*More Sections Available without Gang Tuning 
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PRECISION 


mechanical 
connect and 
disconnect 


CONTINENTAL COKNECTOR 
CORPORATION 
USA 
Sm34°20H 


how available 


$M-34 with hood 
34 Contacts 


ACTUAL SIZE 


in Continental 
subminiature 


screwlock 
connectors 


Now, for the first time, you can have 
the dependability of a polarizing screw- 
lock connector in subminiature size. 


Polarizing screwlocks eliminate the 
need for prying, “rocking” or forcing 
the connector when disconnecting the 
plug from the receptacle. They provide 
absolute protection against accidental 
separation of the plug and receptacle. 


These screwlocks were developed to 
vibration-proof connectors for critical arme 


From the tiny 7-contact (illustrated 
above, right) to connectors accommo- 
dating as many as 50 leads of #20 AWG 
wire, Continental can provide you with 
precision-made subminiatures for any 
project. The screwlock feature is also 
available in a variety of larger con- 
nectors, including miniature, hermetic 
seal, and high voltage. 


rovide 
services equipment. 


Technical data on these connectors, and special designs requiring the use 
of subminiature, printed circuit, hermetic seal, pressurized, high voltage, or 
power connectors, are available on request. Write today for complete catalog. 


Electronic 


veae 


DeJUR 
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NEW PRODUCTS (continued) 


sources, 
desired 


readers or other analog 
and convert them to any 
digital code. 


> Sampling—Used with appro- 
priate commutating, it will sample, 
in sequence, data from any number 
of analog sources. Digital output 
may be printed out, or used as in- 
put to a digital computer. Interim 
storage of the digital data can be 
accomplished, if desired, by a pro- 
grammed magnetic tape:unit. 


> Price—The basic converter price 
is $12,000, with the price adjust- 
able depending on the speed re- 
quired by the application. The 
price of a complete conversion sys- 
tem varies of course with the ex- 
tent of the requirements of each 
individual application. 

A Rea high-speed input commu- 
tation switch, digital output mag- 
netic recorders and programming 
circuits are among the new fea- 
tures offered in complete converter 
systems. An_ 8-page illustrated 
brochure is offered. 


VOLTMETER 
measures differentials 


FREED TRANSFORMER Co., INC., 1715 
Weirfield St., Brooklyn 27, N. Y. 
Type 1560 differential voltmeter is 
extremely useful when checking 
response and attenuation of filters, 
transformers, amplifiers and other 
applications where a small dif- 
ference in two voltages is to be 
measured, as it measures dif- 
ferences in voltage levels as low 
as 0.01 percent regardless of their 
relations. 

Because of its stability and sen- 
sitivity, it may also be 
observe drift in amplifiers, 
and filters. The a-c 


used to 
meters 
input signals 
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WESTINGHOUSE 


BALTIMORE DIVISIONS 


opportunity 


for experienced electronic engineers seeking long-range 
positions of responsibility and opportunity. 


Current opportunity at the Westinghouse Baltimore 
Divisions combines most of the ordinary advantages — 
such as good income and employe benefits — 
with a foremost program of professional recognition, 
advanced education at company expense, and long-range 
development work that is creative and interesting. 
Work in modern facilities that are ideally located. 
Apply today! 


OPENINGS 
EXIST IN THE FIELDS OF: 


*CIRCUITRY ‘FIRE CONTROL 
“MICROWAVES SYSTEMS 
*SERVOMECHANISMS “ANALOG COMPUTER 
*MAGNETIC DESIGN 
AMPLIFIERS *TRANSFORMERS 
‘PACKAGING *VIBRATION 
“DIGITAL COMPUTER *RADAR DESIGN 
PROGRAMMING *FIELD SERVICE 


TO APPLY 
Send letter outlining your experience to— 
Technical Director, Dept. 278 
Westinghouse Electric Corp. 
2519 Wilkens Avenue 
Baltimore 3, Maryland 


you can ee SURE...1¢ 1s 


om ee 


aS—-— ~y -_-—- orcas eaten IP 
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NEW - Air-rencportable Sheher 


a ae 2 












HELICOP-HUT 


One of the many types of special enclosures designed 
by Craig for electronic installations and other uses. 


A streamlined, lightweight shelter with “big shelter’ strength and 
proportions — aluminum or Fiberglas skins bonded by a special 
process to a foam core model shown 76” x 76” x 96” inside dimen- 
sions weighs under 1000 Ibs. completely equipped with lighting 
and ventilation systems. 


—— 


“TRADE MARK 





SYSTEMS, INC. 


DANVERS, MASSACHUSETTS 
TEL: DANVERS 1870 














NEW PRODUCTS (continued 


are amplified, then rectified and 
compared, so that an accurate com- 
parison may be obtained regardless 
of the phase of the input signals. 


> Specifications—Difference volt- 
age range is 10 percent to +5 
percent in 0.01 percent increments. 
Input voltage levels are from 0.1 v 
to 100 v. Frequency range is 30 
cps to 20 ke. Input impedance is 
500,000 ohms. The instrument is 
entirely self-contained and operates 
from a 115-v, 60-cycle line. 





GAMMA GUN 


is fully transistorized 


UNIVERSAL ATOMICS CorP., 19 E. 
48th St., New York 17, N. Y., has 
available the fully transistorized 
gamma gun, a self-contained, hand- 
portable scintillation counter giv- 
ing 500,000 counts per minute—300 
time as sensitive as a single Geiger 
tube. It has a 2+ in. sodium iodide 
crystal, a built-in preamplifier and 
a full-view ore evaluation meter. 


> Uses—The gamma gun is de- 
signed for use both on the ground 
and in the air. Its light weight and 
small area permit it to be used 
comfortably in the smallest plane. 

It has six operating ranges to 
give maximum sensitivity and four 
time constants ranging from 1 to 
60 seconds. The use of transistors 
in combination with mercury cells 
completely eliminates drift. 

The gamma gun will operate for 
over 1,000 hours of continuous field 
use with no battery charges. It 
sells for $995. 


POTENTIOMETER 
for 80 to 150,000 ohms 


FAIRCHILD CONTROLS CorRP., Hicks- 
ville, N. Y. Typé 748-E potentiom- 
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When headers, connectors, 
single terminals 

or transistors 

delay Yous production 

— consult L. L. Constantin & Co. 


Constantin’s 
progressive design 
and engineering, 

plus 2 plant production 
facilities assure you 
prompt delivery 

on a complete line 

of high quality 
glass-to-metal 

vacuum seals. 


missing 
in 


production 
chain? 


, LL Constantin «bo. 


Route 46, Ledi, New Jersey 
187 Sergeant Avenue, Clifton, New Jersey 


Transistor Mounts ® Single Terminals 
@ Compression Heoders © End Seals @ Crystal Bases 
® An Connectors © Minleturizetion 





| 


here’s how to get 


the 


fast, precise 


answers you need 


for: co 
] 
C) 
C) 


AUDIO FREQUENCY WAVEFORM ANALYSIS 
ULTRASONIC WAVEFORM ANALYSIS 

RF, VHF and UHF SPECTRUM ANALYSIS 
MICROWAVE SPECTRUM ANALYSIS 


(_) SONIC AND ULTRASONIC FREQUENCY 


RESPONSE TRACING 


...and many other analysis and 


measurement problems... 


consult. £. 


the pioneer— 
for instruments 


designed PP: you 


0-3 


oe O-* 


the pio er 
is the léader 


“PANORAMIC 


'. BADIO PRODUCTS, INC. ke 


. 


r needs. 


Shown here are just a few of the many instruments Panoramic 
has designed to meet your needs for rapid, yet accurate analysis 
and measurement. Send for Panoramic’s Catalog and find out 
how Panoramic can give you the right answer to your research, 
development and production problems. Our specialists are 
available for consultation, without obligation 


LP-1-—-AP-1 PANORAMIC SONIC ANALYZER 
Frequency Waveform Analysis—20 cps-—20 kc 


SB-7a——PANORAMIC ULTRASONIC ANALYZER for Ultrasonic 
Waveform Analysis—-1 kc-——300 kc. 


SB-8b—-SA-8b, SC-8b—-PANALYZOR, PANADAPTOR and 
PANORAMIC INDICATOR for RF, VHF and UHF Spectrum 
Analysis 


SPA-1—-PANORAMIC SPECTRUM ANALYZER for Microwave 
Spectrum Analysis—50 mc—4000 mc. 


$C-1—-PANORAMIC SWEEP GENERATOR for 
Ultrasonic frequency response tracing—-20 cps 
with one instrument 


Audio 


for 


Sonic and 


200,000 cps | 


Write today for complete Catalog and 
prices. Inquiries invited for development 
of special Panoramic analyzers 


PANORAMIC RADIO PRODUCTS, INC. 


10 S. Second Ave., Mount Vernon, N. Y., MOunt Vernon 4-3970 


NEW PRODUCTS 


continued 


of 


of 


eter offers a high degree 
curacy in a resistance 
to 150,000 ohms. 


ac- 


range 80 


> Linearity—Standard linearity 
tolerance for the potentiometer is 
t0.10 percent. On special order 
linearity up to +0.05 percent can 
be obtained on higher 
windings. 

Low starting torque 
oz-in. per cup. 


resolution 


is only 1.0 


>» Tapping Area—A special clamp- 
band feature provides an _ unre- 
stricted tapping area allowing up 
to 38 taps and presents a simplified 
means of phasing units in a ganged 
assembly without disassembling the 
units. The unit is furnished with 
welded taps and leads. 

The potentiometer is gangable in 
assemblies of up to 6 cup units on 
a single shaft. It has a diameter 
of 34 in. maximum and a cup width 
of 0.984 in. 

Prices range 
cup in 


from $30 to $40 a 
$15 


25 a cup in production quantities. 


sample quantities; to 


GROUNDOMETER 
is completely portable 


BORDEN ENGINEERING CO., Division 
of M. J. Johnson Aircraft Engi- 
neering Co., 39 E. Hanover Ave., 
Morris Plains, N. J. The new type 
W4 Groundometer is a null-reading 
Wheatstone bridge for measuring 
the resistance to ground of driven 
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SANBORN 


OSCILLOGRAPHIC RECORDING SYSTEMS 


“ON THE JOB’”’ 


PROVIDE VALUABLE 


DYNAMIC ANALYSIS DATA 
PRODUCTION TESTING 


of components is accomplished by a 
Servo Component manufacturer by means 


. " : Sanborn 
of a Sanborn Single-Channel Recording 

ein 

ei I 


‘ . , Single-Channel 
; System with a Sanborn Servo if 
Sian 5 Monitor Preamplifier. 


System 


9 cen EEE NT 


DYNAMIC PERFORMANCE 
of valves when equipped with a certain 
Sanborn 


the manufacturer with a Sanborn Two-Channel 
’ System and Sanborn Carrier Amplifiers 
Two-Channel , 


pneumatic Valve Positioner is determined by 


Syslem 


ACCELERATION and TORQUE 
are recorded simultaneously by an oil company in _ 


e 
their study of fuels and lubricants 


as they relate to engine - = " 
’ ei - performance. - J 
DRONE MISSILE 


\\ manufacturer can simulate the flight of 


Sanborn 
Tae the missile and derive information concerning its 
| AS 
rT 


Four-Channel 
behavior under certain conditions by means of 


System 
an analog computer and a Sanborn Four-Channel 


\e 
: Preamplifiers, 
opie Veoh &; | 


* 


| Hi System with four Sanborn AC-DC 
| 

| 

L 


Sanborn 
Fight-Channel 


ATOMIC REACTOR . 
to be used for power generation in 
prototype plant is studied with the 


help of a Sanborn Eight-Channel System 
Svstem which records the output of thermo- 


couples, strain gage pressure pickups, 
and resistance dey ice 


ANALOG COMPUTING 


center uses Sanborn Fight-Channel 
of ‘\ 


A new 16-page Catalog fully 
Systems to record the solutions of 


describes Sanborn "150" Series 

problems having six or eight variables. 

Sanborn systems specially designed 

for this type of work utilize Dual- 
Channel Dé 


Systems, Components and Accessories 


Copies on request 
Amplifiers. 


SANBORN 150 FEATURES INCLUDE: 
INDUSTRIAL DIVISION 


inkliess Recording in True Rectangular Coordinates 


Preamplitier interchangeability 


COMPANY 


improved Over-all Linearity 


Accessibility of Chart During Recording 
CAMBRIDGE 39, MASSACHUSETTS 
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Three New 


AC Servo 
Types 


Available.. 


STANDARDIZED 
SERVO SYSTEMS 
AND OTHER 
STANDARD TYPES 
FOR AUTOMATIC 
CONTROL ~ 


In addition to new 
lines illustrated, 
mony standard and 
power mag- 
amplifiers are 
available for appli- 
cations involving 
automatic control. 


CUSTOM DESIGNS 
FOR SPECIAL 
REQUIREMENTS 


— we design 
and engineer 
complete servo 
or automatic 
control systems 


AFFILIATE OF 
THE GENERAL 
CERAMICS 
CORPORATION 


115 VOLTS 
& or 400 cps 


INPUT NO. | 
INPUT NO. 2 


@ MAGNETIC PRE-AMP + 
SATURABLE TRANSFORMERS 
Supply: 115 volt 400 cps. 
Power output: 3.5, 6, 10, 18 watts 
Sensitivity: 1 volt AC 
Response Time: .03 sec. 
Lowest Cost — Smallest Size 
For further information requeft Form $493 


@ MAGNETIC PRE-AMP +- 

HIGH GAIN MAGNETIC AMPLIFIER 
Supply: 115 volt 400 cps. 
Power output: 5, 10, 15, 20 watts 
Sensitivity: .1 volt AC 
Response Time: ,008 to .1 sec. 
Highest performance — All magnetic 
For further information request Form $496 


@ TRANS!|-MAG*: TRANSISTOR + 

HIGH GAIN MAGNETIC AMPLIFIER 
Supply: 115 volt 400 or 60 cps. 
Power output: 2, 5, 10, 15, 20 watts 
Sensitivity: .08 volt AC into 10,000 ohms 
Response Time: .01 sec. 
Fast response at high gain 
For further information request Form $499 

(400 cps.); Form $497 (60 cps.) 


MAGNETIC 
AMPLIFIERS - INC 


Telephone: CYpress 2-6610 
632 TINTON AVE., NEW YORK 55,N. Y. 


NEW PRODUCTS (continued) 


ground rods, transmission line tow- 
ers, radio and tv antenna grounds 
and industrial plant grounds, It 
has full seale ranges of 1-5-10- 
50-100-500-1,000-5,000 and 10,000 
ohms. 

The instrument has, in its port- 
able carrying case, a compartment 
for all the necessary reference rods 
and test leads, which are of the 
proper lengths to serve as measur- 
ing lines for the correct reference 
electrode spacing. Due to its pat- 
ented circuit, only the 10-in. ref- 
erence rods need be used and the 
Y-reference electrode may be as 
high as 400 times the resistance of 
the ground being measured. 


> Other Use—The W4 can also be 
used as a d-c Wheatstone bridge 
from 0.01 ohm to 100,000 ohms at 
0.1 percent accuracy by connecting 
an exterior d-c galvanometer. 
The complete instrument is 74 in. 
by 74 in. by 12 in. and weighs only 
16 lb. Price is $160 plus $25 for 
the galvanometer if it is desired. 


i 
he 


Ne ule FF 
3 
1b ; 


COIL FORMS 

less production time, costs 
RADIO INDUSTRIES, INC., 5225 
Ravenswood Ave., Chicago 40, Ill. 
New, one-piece coil forms reduce 
coil production time and costs by 
eliminating the need for mounting 
clips and minimize the number of 
assembly operatons. 

RI-l on precision molded forms 
of high temperature plastic are 
being used in the manufacture of 
Ri-tran transformers and coils for 
countless r-f applications. 

The RI-l form construction is 
used in both conventional and 
printed-circuit type applications 
and is available in a variety of col- 
ors for easy identification. RI-tran 
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Get out of the Magnetic Doghouse 


ith MUMETAL Shields ~~ 


Write for 
your copy 
"MAGNETIC MATERIALS” 


This 32-page book contains val- 
uable data on all Allegheny Ludlum 
magnetic materials, silicon steels 
and special electrical alloys. Illus- 
trated in full color, includes essen- 
tial information on properties, 
characteristics, applications, etc. 
Your copy gladly sent free on 
request. 


ADDRESS DEPT. €E-72 
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Mumetal shields will give instant 
relief to interference caused by 
extraneous magnetic fields. This 
material can cure many troubles— 
solve many a problem for you. 

Use it where high permeability is 
required at low flux densities, such 
as in input and microphone trans- 
formers, hearing aid diaphragms, 
instruments, wireand tape recorders, 
etc. For properly heat treating Mu- 
metal, we can also offer commer- 
cial hydrogen annealing facilities. 

A fund of technical data on 


shields and other applications for 
Allegheny Mumetal is available— 
let us help with your problems. 

In addition to Mumetal and other 
high-permeability alloys, we offer a 
range of magnetic and electrical 
alloys and steels that is unmatched 
in its completeness. Our services 
also include the most modern facili- 
ties for lamination fabrication and 
heat treatment. @ Let us supply your 
requirements. Allegheny Ludlum 
Steel Corporation, Oliver Building, 
Pittsburgh 22, Pa. 


STEELMAKERS to the Electrical Industry 


Allegheny Ludlum 


Want more informotion? Use post card on last page 


weo se7e 





new 


MEDALIST 


advancement 
LA i 


*Trade Mark 
Greater readability 


and modern styling in minimum 
apace, Interchangeable with 
ASA/JAN 2'4 and 3% inch sizes. Up 
to 50% longer scale in same space 
as ordinary type. Available in various 
colors. Complete data on request. 


Patents Pending 


marion electrical 
instrument company 


GRENIER FIELD; Me 
MANCHESTER, NOH USA 


ELECTRIC CAMERAS 


For Practically 
Every Industrial Use! 


Beattie VARITRON 
Electric Camera—Model E 


Data Recording Cameras that save you 
time...give you a permanent, accurate 


record, Built to withstand environmen- | 


tal conditions, on land, in the air or at 
sea. Completely automatic at any time 
interval. Choice of fifteen models... 
specially engineered variations can be 
supplied. 


Write for complete detailed literature today 


Jhotographic 
Yr o Aalodduled iets 


TREET 


For additional information on all items on this page, use post card on last page. 


NEW PRODUCTS (continued) 
transformers are available in 8-32 
or 4-28 RlI-lon tube construction. 


>» Design—-—-A new snap-in keyed 
design eliminates the need for 
mounting clips, but is interchange- 
able with clip-mounting chassis cut 
out. RlI-lon one-piece forms resist 
electrolysis indefinitely, have uni- 
form characteristics and simplify 
components for automatic insertion 
in printed-circuit type applications. 


RESISTORS 
are deposited carbon type 


DALE PrRopucts, INC., Columbus, 
Neb. The Dalohm deposited car- 
bon resistors are now being sup- 
plied with an improved coating ma- 
terial. The material incorporates 
such features as extreme toughness 
for rough handling; low tempera- 
ture cycling (to —85 C); resistance 
to humidity, and high-temperature 
characteristics, making these re- 
resistors suitable for printed cir- 
cuit solder dipping without the 
added space required for sleeving. 
Identified as types DC (per Spec 
MIL-R-10509A) and CC (com- 
mercial grade), Dalohm deposited 
carbon resistors are available in 8 
standard sizes from 4 w to 5 w, and 
resistance range to 500 megohms. 
Standard tolerance is 1 percent. 


DELAY CHANNEL 
available as complete unit 


STURRUP, INC., Middletown, Conn., 
has announced the model 500 ultra- 
delay system available as a 
complete unit. The unit includes a 
compact solid ultrasonic 
with 


sonic 


delay line 
post-delay cir- 
reg- 
particularly 
computer and 


predelay and 
cuits, and a_ self-contained, 
ulated supply, 
suiting it for radar, 


power 


| For consistently high purity... 


| “Linpe M. S. C. RARE GASES 


Trade-Mark 
(Mass Spectrometer Controlled) 


te EPG a, 


e Argon 


« Krypton 
e Xenon 


e Helium 
e Neon 


BL 

In radar electronic equipment, nuclear 
radiation counters, cosmic ray cloud 
chambers, and thyratrons, where the 
purest rare gases are demanded, LINDE 
M.S.C. Grade gases meet the specifica- 
tions. They are produced under contin- 
uous mass spectrometer control to assure 
you of gases of known purity and con- 
sistently high quality. Linp#, the world’s 
largest producer of gases from the atmos- 
phere, can meet your individual needs of 
volume, mixture, 

For information on the physical, chem- 
ical, and electrical properties of these 
gases, send for the booklet, “LINDE 
Rare Gases.”’ % 


LINDE AIR PRODUCTS COMPANY 


A Division of 
Union Carbide and Carbon Corporation 
30 E. 42nd Street [Tq New York 17, N.Y. 
In Canada: 
LINDE AIR PRODUCTS COMPANY, Division 
of Union Carbide Canada Limited, Toronto 


The term “Linde” is a registered trade-mark of Union 
Carbide and Carbon Corporation 


and container. 


. 
Pd aT: clas 
TERMINAL mer 


T 

he Correct wire a 

£Orrect terming| 
every time! 


The New 


JONES 
FANNING 
STRIP 


Connections 

are made 

through Fan- 

ning Strip, 

on bench 

or anywhere 

apart from 

barrier strip, 9-141 
and quickly Barrier 
slipped into Strip 
assembly 


Use with Jones Barrier 

Terminal Strips, Nos opplied 
141 and 142, for 1 to for 
20 terminals. 


Simplifies soldering. insures correct con 
nections. Saves time. Ideal for harness or 
cable assembly. Brass terminals, cadmium 
plated. Bakelite mounting. Send for com 
plete data 
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instant “push-button” 
resetting 


Just press the easy-acting lever on this Quick-Reset Ratchet Counter. . . 

and all 4 figures reset to zero as instantly as though you used a push-button. 
This saves time and speeds work on short machine runs, inspection and many 
other jobs. Counter is compact... 2.69” long, 1.44” high, 1.29” wide. 

The 4 white-on-black figures are .166” high. You can order it (Series 1126) 
from stock right now .. . just like scores of other Veeder-Root Counters 

for manual, mechanical and electrical operation in every field from 


electronics to atomics. 


VEEDER-ROOT INCORPORATED by, EVERYONE CAN COUNT ON 


HARTFORD 2, CONNECTICUT 


Greenville, S. C. . Chicago 6, iil. it VW & ee D & Fr cart od oO OT 


New York 19, N. Y. . Montreal 2, Canada 


Offices and Agents in Principal Cities 7 Te E N A M E TH AT co U N Ts - 
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LLL 
MICROWAVE ANTENNAS 
for all hands 2000 mc- 4000 me 


~ /000 me 


4000 mc antenna 
with Gabriel 
waveguide feed. 


"Td XT 


PERFORMANCE 
ADVANTAGES 


Low VSWR 

High gain 

Low side and back lobes 
Pressurized feeds 
All-weather dependability 
Ready adaptability to 

special service requirements : i 


For every microwave application, Gabriel can furnish 
antenna equipment of proved efficiency and reliability. The 
experience and facilities of Gabriel Laboratories offer 
prompt, dependable solution of your antenna problems. 
And the manufacturing plant of Gabriel Electronics Divi- 
sion assures volume production to the Laboratories’ per- 
formance specifications. 

For analysis of your antenna or microwave problems, 

write us or telephone NEedham 3-0005 (through Boston). 


= GABRIEL ELECTRONICS DIVISION 
had eae ; 


For additional information on all items on this page, use post card on last page. 


2000 mc antenna with dipole feed. 


NEW PRODUCTS continued 
autocorrelation systems as well as 
general laboratory use. 


> Specifications—The unit illus- 
trated has a delay of 500 psec +5 
percent. Characteristics include a 
video response of —3 db between 
10 cps and 4.5 me and a signal-to- 
noise ratio of 40 db. Several units 
may be cascaded for longer delays. 


VARNISH 
for printed circuits 


THE INSL-X SALES Co., 26 Ritten- 
house Place, Ardmore, Pa. A new 
varnish designed especially as a 
protective insulating coating for 
modular assemblies, printed cir- 
cuits and printed circuit compo- 
nents has been developed by the 
Schenectady Varnish Co. 


> Complete Sealing—Far more 
flexible than conventional coatings, 
the Schenectady No. 642 printed- 
circuit varnish can be baked or 
air-dried to a tough resilient coat- 
ing that completely seals the lami- 
nate and component leads against 
arc-producing moisture. A 24 mil 
coating of this water-white var- 
nish withstands 1,250-v—even after 
72 hours exposure at 100 percent 
relative humidity. 


> Other Features—The highly arc- 
resistant varnish will not support 
tracking, nor will it char. It is 
completely free from aging char- 
acteristics or discoloring and may 
be readily thinned with Xylol or its 
equivalent. 


ECHO BOX 
tests airborne radar 


THE NARDA Corp., 66 Main St., 
Mineola, N. Y. Model 833 echo 
box is a high Q resonant cavity, 
specifically designed for rapid test- 
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FERROXCUBE 
SHIELDING BEADS 


ELECTRIC HEATING UNITS 


FINNED 
STRIP 


For use in blow 
er type electric 
ow oe ee OD) errectivety 


heaters in te) DS PREVENT 
dryers, a ; : 

pu m p Jt “4 PARASITIC 
ae hte bul ~ RESONANCES 
towers, 4214" overall 


etc. 
500 watts to Ferroxcube shielding beads on input leads provide simple, 
3250 watts. efficient decoupling so that h-f, i-f and pulse signals from 
for 115 and 230 output stages will not be picked up by input wiring. High- 
volts permeability Ferroxcube material increases inductance so 
that lead acts as h-f choke while i-f, h-f and pulse oscilia- 
Steel sheath and fins tions ore damped by high losses that occur in Ferroxcube 
(rust resisting) 38 at frequencies over 0.5 me 

For use where sheath temperature Ferroxcube shielding beads also increase the h-f effective. 

will not exceed 750° F. ness of button-type ceramic feed-thru capacitors. 


SEND FOR BULLETIN FC 5112 


VULCAN FERROXCUBE CORP. OF AMERICA 


E " E CT Ric co iy, PA NY A Joint Affiliate of Spraque Electric Co., and Philips industries, 


Managed by Spraque 
etalk sce 35 East Bridge Street + Saugerties, New York 


Hunting 


SAVE MONEY! 


—a UM 


For High T ae 
7 PURE and THORIATED Measure frequency and FM 


Application? 


DANO makes them! 
For specifications calling for coils to i" LOTR ApuicaTin 


be used for a temperature applica- / 
tions, Dano will supply the exact coils ee \Z 


needed. x 
Dano, makers of a wide variety of coils, RIBBONS > eT 


is fully equipped to meet the increasing 


demand for these special coils. Keeping —- 2 
pace with modern design, Dano offers LAMPKIN 105-8 MICROMETER PRE- 


incapsulated coils with tough, molded STaPS > "a ne" METER — Heterodyne-type, 

covers that spell extra electrical insula- al yee universal coverage, 0.1 to 300 MC. Ac 

tion with freedom from moisture. curacy 0.005%. Weight 13 Ibs. Width 
13”. Price $220.00. 


Every Dano Coil is custom-made to 


your specific requirements. Call or £0 
write today, and Dano’s quote will be FES L 


on the way! 


deviation on a multitude of 
YK ‘TUNGSTEN Bh channels with just two small 
LAMPKIN METERS 





ad 
Incapsulated Cofis © Form Wound oad A / | \ 


Ba Bobbi ‘otton eov . 
a eee Your special {metals 
LAMPKIN 205-A FM MODULATION 


Colls for High Temperature Applications | walle ed / to thi in $s i Z OS |B METER—Indicates FM voice deviation, 


Also, Transformers Made To Order + 25 KC., all channels, 25 to S5OOMC.; 


meets FCC mobile Weight 13 Ib 
- close tolerances eg way a 
NEW booklet; “HOW TO MAKE MONEY IN 
] DANO E i - a ee free on 
| C H. CROSS ek request. Write today 
eciric Yo. LAMPKIN LABORATORIES, INC 
MAIN ST., WINSTED, CONN. lB yeep S-type Pen 


WOrth 2-2044 and COrtlandt 7- mee 


< 
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NEW PRODUCTS continued) 


ale . +++ SMALL IN SIZE ing of the overall performance of 
C-band (5,350 to 5,450 mc) air- 


borne weather radars. The cavity 
Ss is coupled to the radar transmis- 
eee sion line through a _ directional 


, coupler or with a pickup antenna 
ee mo ee aoe ~~ «| |_~=Cpilaced near the radar antenna. 


>How It Works—During the 
radar transmitted pulse, microwave 
energy is stored: in the echo box. 
Immediately following the pulse, 
the energy is returned to the radar 
over the same path producing a 
signal or target on the radar indi- 
cator. At the end of the pulse the 
returned energy decays  expo- 
nentially, finally disappearing into 
the background noise clutter at a 


ir. in! r, | it tt] point determined by the receiver 


sensitivity and transmitter power 


; output. 
Therefore, the time interval be- 
tween the beginning of the trans- 


mitted pulse and the point where 

a * the signal on the radar indicator 

30.0 mfd in less than 0.03 cu. in. disappears into the noise (called 
the ring time) measures the overall 

performance of the radar. Price 


is $970. 


COIL BOBBIN 
lug terminals attached 


PRECISION PAPER TUBE CO., 2035 
W. Charleston St., Chicago 47, IIl., 
can supply coil bobbins with any 
desired number of lug terminals 
attached. The attached lug feature 
perfectly adapts the bobbins for use 
with printed circuits. 


>» Another Advantage—These coil 
bobbins can be insulated from the 
coil winding by washers as an 
integral part of the assembly. This 
not only improves insulation, but it 
greatly facilitates easier and faster 
production of the finished coil. 
FANSTEEL METALLURGICAL CORPORATION Bobbins are available in any size 
SERUM tty CMT ae | with round, square or rectangular 


| core, and flanges of all shapes. 
TANTALUM CAPACITORS DEPENDABLE SINCE 1930 | Cores are wound from dielectric 
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NEW PRODUCTS (continued 


kraft, fish paper, acetate or com- SMALL IN SIZE.... ah 


binations, including DuPont Mylar. 


They can also be supplied Resinite | 
impregnated. Ss 
Since the bobbins are made to | ; 
order, cost will be affected by such 

factors as specifications, the num- ‘ ol 


ber of lugs attached and the time 
element involved in making them. 


Rec eh he 


= 
= = 


Cau aU a 


Selenium 


Bae 


about % the size and 4 the weight of a 
comparably rated standard rectifier 


DATA REDUCER 
shows vibration frequencies 


Hycor Co., INC., 11423 Vanowen 
St., N. Hollywood, Calif., announces 
a data reduction filter set for an- 
alyzing vibration frequencies in 
aircraft and missiles. In use, a 
tape recorder containing the com- 
plex wave form is fed into the unit 
which separates the component fre- 
quencies into 24 components. 


> Cathode-Follower Amplifiers— 

The unit consists of 24 cathode- 

follower amplifiers which feed 23 

band-pass filters ranging  pro- 

gressively from 30 cps to 2,000 cps, 

and one 20-cycle low-pass filter. 
Output of each filter appears on 

jacks on the front panel. A channel- 

level control is provided for each 

filter. A set of jacks is also included 

on the front panel for oscilloscopic 

viewing of the complex waveform 

at the input. FANSTEEL METALLURGICAL CORPORATION 
The individual frequencies may North Chicago, Iinois, U.S.A. 

be analyzed separately to determine ° 


the exact nature of the mechanical ‘Oy oe ee iy ae: Reo VERS oie ee: 1924 
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ALUMINA CERAMICS 


These man-made “sapphires” provide 


EXTRA strength... 
EXTRA hardness... 
EXTRA precision... 


For mechanical, electrical and electronic applications, Stupakoff Alumina 
Ceramics provide highly valuable characteristics. Because they are ex- 
ceptionally hard, parts made of this material serve well under conditions 
of abrasion and wear. Because of the material’s high strength, it finds 
many applications where its resistance to pressure, shock and impact 
adds to the life and service of an assembly. Because Stupakoff has the 
equipment and skill to mass-produce alumina parts with dimensions held 
to close tolerances, Stupakoff precision ceramics assemble readily and 
function correctly. 

Parts may be simple or complex, ground or machined, plain, metallized 
or assembled. Our research and engineering facilities are available to assist 
in the design of your parts. 


Write Dept. E. 


Division of The CARBORUNDUM Company 
LATROBE, PENNSYLVANIA 


For additional information on all items on this page, use post card on last page. 
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NEW PRODUCTS (continued) 


vibration. The entire unit, includ- 
ing power supply, is contained in 
a standard enclosed 5-ft cabinet 
rack, 


AXIAL BLOWER 
is smaller and lighter 


JOHN OSTER MFG. Co., Avionic Di- 
vision, 1 Main St., Racine, Wiscon- 
sin, has developed a smaller, lighter 
2-in. axial blower with exception- 
ally high air delivery in relation to 
volume and weight. 


> Performance— Type AXB2249 
puts out 25 to 30 cu ft of air per 
minute at zero static pressure yet 
weighs only 8 oz and measures only 
3.375 in. long by 2.87 in. o-d. Oper- 
ating temperature range is from 

-55 C to +71 C. Other military 
aircraft environmental require- 
ments are also met. 

The device consists of an alumi- 
num blower housing black anodized, 
a 2-in. aluminum fan and a 115-v 
400-cycle motor. 

Type AXB2249 is used for cool- 
ing a wide variety of electronic 
equipment in aircraft and indus- 
trial applications. 


LAMINATED PLASTIC 
for printed circuitry 


FoRMICA Co., Cincinnati 32, 
Ohio. The XXXP-36 Formica cold- 
punching laminate brings trans- 
lucency, greater accuracy and super- 
insulation to printed circuitry. 
Since it punches cold in thicknesses 
up to and including 2 in., no heat 
cycle is required, Thus the 
laminate is not subject to dimen- 
sional change as in grades which 
must be heated before punching. 
Circuits made from the new grade 
will be more accurate. 


Formica XXXP-36 


THE 


base 


offers 


also 
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NEW PRODUCTS (continued) 


high dielectric strength, greater 
heat resistance and superior bond- 
ing strength. Simply by holding 
the Formica sheet to the light it 
is possible to see the smooth, 
homogenous structure, and to note 
how well the circuit printed on one 
side registers with that on the 
other. 

For a free sample, write the 
company. 


INDICATOR 
checks coils for shorts 


KARTRON, Drawer 472, Huntington 
Beach, Calif. Model 101-D elec- 
tronic shorted turn indicator is 
sensitive, rugged and nonshocking 
when checking unmounted electrical 
coils for shorts. Mandrel size is 
small enough for all but the small- 
est coils; large enough for coils up 
to about a 2-in. cube outside, or 
equivalent volume in most other 
shapes. 

The unit is designed to detect 


NEW TECHNICAL DATA on 
Stupakoftt CERAMIC MATERIALS 


The very Jatest technical information on a wide range of ceramic 
materials is given in the new Stupakoff Technical Data Chart. 
Electrical and physical characteristics and the chemical composi- 
tion of various grades of the following ceramic materials are 
included: 
ALUMINA PORCELAIN ZIRCON 
ALUMINUM SILICATE STUPALITH ZIRCITE 
STEATITE CORDIERITE FORSTERITE 
MAGNESIA 
Valuable design and application suggestions included in the 
Stupakoff Data Chart help you engineer your 
ceramic parts for lowest cost and greatest echnical 
satisfaction. ee 


Send tosay for your free copy of Stupahoff, 
the new Stupakoff Data Chart. Ar- Ts ae 
ranged for ready reference. 


Write Dept. E 


Division 


ELECTRONICS — December, 1955 For additional information on all items on this page, use post card on last page 





KEARFOTT 


... from 
problem 
~ through 
production 


KEARFOTT COMPONENTS 


INCLUDE: 


Gyros SYNCHROS 


Engineering ability and production facili- 
ties are as important to you as the charac- 
teristics of the components you select. After 
components are approved, you are de- 
pendent upon your supplier . . . dependent 
upon him for engineering assistance . . . 
dependent upon his ability to produce 
quality products in the required quantities. 

Many of the servo motors, synchros, 
gyros and systems in use today had their 
inception on the drafting boards of Kear- 
fott's engineers. This is proof of Kearfott's 
engineering ability. Kearfott offers com- 
plete engineering service before, during 
and after the purchase of a component. 

Modern buildings, over 430,000 
square feet of floor space, equipped with 
the latest in precision machinery, manned 
by 3,400 highly skilled specialists, are your 
assurance of Kearfott's ability to produce. 

Yes, Kearfott is a dependable source 
of supply. If you have a design problem 
or require a special or standard compo- 
nent, contact Kearfott. 


Gyros, Servo Motors, Synchros, Servo 
and Magnetic Amplifiers, Tachometer 
Generators, Hermetic Rotary Seals, 
Aircraft Navigational Systems, and 
other high accuracy mechanical, elec- 


trical and electronic components 


Send for bulletin giving data of com- 


ponents of interest to you, 


A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 


. KEARFOTT COMPANY, INC., LITTLE FALLS, N. J. 
Soles and Enginenring Offices: 1378 Main Avene, Clifton, N. J. 


| Midwest Office: 188 W. Randolph Street, Chicago, Mil, 


ee 
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South Central Office: 6115 Denton Drive, Dallas, Texos 
.» West Coast Office: 253 N, Vinedo Avenve, Pasadena, Calif, 


| 
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NEW PRODUCTS (continued 


one shorted turn of No. 44 wire and 
built for years of production line 
high speed testing. Shorts are in- 
dicated on the l-ma meter by a 
downward deflection 4 to 4 full 
scale. 


SMALL OSCILLOSCOPE 
weighs 8! Ib 


PROBESCOPE CO., 44-05 30th Ave., 
Long Island City 3, N. Y., has de- 
signed a portable miniature oscillo- 
scope weighing 84 lb and taking 
up less than + sq ft on the bench. 
It measures 9 in. high, 6 in. wide 
and 5 in. deep. 

Model MO-1 has the following 
features: an input impedance of 2 
megohms shunted by 15 ppf; a 
10-to-1 attenuator; vertical sensi- 
tivity of 100 mv full scale; sweep 
rate of 20 cycles to 30 kc in 5 steps. 
It is ideal for waveform analyzing 
and quick troubleshooting. 


RESISTANCE DECADE 

has seven dials 

INDUSTRIAL INSTRUMENTS,  INC., 
Cedar Grove, N. J. A new resistance 
decade featuring accuracy of better 
than +0.1 percent of each resist- 
ance increment is announced. The 
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NEW PRODUCTS (continued 
instrument has 7 dials having dec- 
ade steps of 0.1, 1, 10, 100, 1,000 
10,000 and 100,000 ohms. Decades 
are available with each dial having 
9 or 10 steps. 

Resistance coils are of manganin 
wire, bifilar wound, with the excep- 
tion of 10,000 ohms and over which 
coefficient 


are low temperature 


nickel-chromium-iron alloy wound. 


All 


ceramic cores, oven-aged 


resistance coils are wound on 


and var- 
nish impregnated. 

the self-cleaning 
with 4 phosphor-bronze spring 


for 


Switches are 


tvpe 
wipers and detent mechanism 


positive location of switch points. 


Switches and resistors are mounted 
maximum 


below the panel for pro- 


; 


tection from dus 





FLEXIBLE CABLES 
for printed circuits 


SANDERS ASSOCIATES, INC., Nashua, 
N. H. Flexible’ printed circuit 
cables—made by a process of lam- 


inating the versatile plastic Kel-F 
with copper in thin sheets 
The 
electrical 


are now 
new cables 
and me- 
operation 


being introduced. 


have excellent 


chanical properties for 
over a wide range of environmen- 
tal conditions 

Complete the 
conductors in Kel-F ensures maxi- 
mum protection against moisture. 
cloth also be included 
laminations for increased 

and temperature 
stability. The new lighter and thin- 
ner cables are adaptable to many 


encapsulation of 


Glass 
in the 
strength 


can 


high 


types of connectors or terminations 
and are easily secured by clamps, 

The manufactur- 
eliminates 


rivets or cement. 


ing technique wiring 
errors 

Additional conducting and_in- 
sulating layers can be added to the 
basic cable to 


provide a greater 


number of separate conductors 


Stacked circuits have been built up 
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Precision Delay Lines 


fees Pree en Detey | nee 





et Rewhielien tnginewed tw 


now ...new technical data 
bulletin on delay lines from 





New Technical Advances, New Ma- 
terials and Techniques Have Resulted 
in Delay Lines of Unusual Character- 
istics... And At Low Cost: 


If you use delay lines in: Telemetering — 


Digital or Analog Computers Pulse 
Circuits — Coders and Decoders Navi- 
gation Systems Stable Time Reference 
Units or in special applications you Il 


find this brand new technical bulletin of 
great interest and use in your work 


CHARACTERISTICS OF 
STANDARD* UNITS 


All Standard units are guaranteed to have the 
following characteristics 


NEW 


Temperature coefficient of delay less than 50 parts 
per million per “C 
Operating temperature range 55C to 125C. 
Delay tolerance 3% 

Spurious signals less than 5% 

Characterists impedance tolerance 5¢ 

Attenuation in DB approximately 0.1 to 0.2 times 
delay-to-rise-time ratwo 


*Custom unsts are built to even more stringent specifications. 


SEND FOR BULLETIN DL-55 TODAY! 
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Selenium 


~ Power Rectifiers 
with 
“Solid Stack’ assembly 


The “solid stack” assembly of the 
new line of UNION Selenium Recti- 
fiers provides utmost rigidity and far 
more resistance to vibration. It elim 
inates radial movement and prevents 
breaks in the paint seal 

This extra rigidity is obtained by 
using larger, non-resilient spacer 
washers finished flat to close toler- 
ances and all parts are under con- 
stant pressure exerted by Belleville 
springs at the ends of the stack 

The selenium cells are produced 
by a special and carefully controlled 
process which assures uniform high 
quality and better performance 
Corners are rounded instead of sharp 
for safety, and to assure an un- 


Sd a oa 3 


NEW YORK, lVanhoe 3-2424 (Hempstead) 


BALTIMORE, VAlley 5-3431 


CHICAGO, LOngbeach 1-3042 » LONDON, OHIO, LOndon 1555 * LOS ANGELES, Clinton 6-2255 
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broken coating. Connectors are made 
of brass or bronze for better service 
under adverse conditions. 

Ratings: The standard line of 
UNION selenium rectifier cells range 
in size from 1” x 1” to 5” x 6” and 
with convection cooling, are rated 
from .180 to 10.0 amperes per cell 
on a single phase fullwave bridge 
basis. Cells can be “stacked” in 
series, parallel or series-parallel 
combinations to fit practically any 
current and voltage conversion re- 
quirement. The stack assemblies con- 
form to NEMA specifications. 

Write for our Bulletin 1009, or 
contact any of our distributors listed 
below for complete information. 


BOSTON (Ashland) TRinity 2-4485 
ST. LOUIS, JEfferson 5-7300 





NEW PRODUCTS (continued) 


to 5 layers and may go higher de- 
pending on the application. 


ELECTRICAL COUNTER 
wheels cannot jam 


NORTH ELEcTRIC Co., Galion, Ohio, 
has announced a 5-digit electrical 
counter designed for reliable high- 
speed impulse’ recording. Type 
E-RSA-200 is compact and light 
in weight, and is suitable for in- 
stallation in small spaces, measur- 
ing # in. by 1#s in. by 4% in. over- 
all. Each counter is enclosed in a 
sturdy metal cover, available either 
as an individual unit or in strips 
of ten, with a common cover. 

A flexible spring clip holds each 
unit firmly in place on the mount- 
ing plate. The mechanism of the 
counter is built so that the wheels 
cannot jam or get out of mesh. Each 
counter wheel is made of nylon 
for extra long wear. The coil of 
the unit is terminated with solder- 
ing lugs in rear. 

Final inspection tests are made 
at a rate of 20 impulses per second. 


SINE SWITCH 
has high shock resistance 


METALS & CONTROLS CorpP., Spencer 
Thermostat Division, Attleboro, 
Mass., has announced the Klixon K 
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NEW PRODUCTS (continued) 
aircraft 
controls, actuators, 
A highly 
switch is 
available for applications requir- 
ing small movement differential 
with high resistance to shock and 
vibration. The 
ing element withstands from 0 
to 500 eps at 10 g while contin- 
uously loaded the within 0.0002 in. 


series sine switches, for 
industrial 
relays and instruments. 


sensitive 


and 


precise snap 


sine-curve switch- 


of the actuation point. 

Movement differential as well as 
operating and release forces can be 
adjusted and set to meet a wide 
variety of application requirements. 

Once calibrated, the Klixon sine 
switch precisely maintains its op- 
erating characteristics throughout 
its life. Movement differential is 
0.0005 in. minimum; shock, 200 g; 
temperature, 65 F to + 350 F; 
life, 100,000 cycles minimum; and 
size, 14 in. by § in. by 4} in. 


CAVITY WAVEMETERS 
cover 2.6 kmc to 90 kmc 


DEMORNAY-BONARDI, 780 South Ar- 
royo Parkway, Pasadena, Calif., is 
in production on a line of precision 
cavity wavemeters designed to give 
unusually broad coverage of micro- 
wave bandwidths. Only 11 sizes are 
serve the entire range 
kme to 90 kme. Hence 
fewer sizes are required to cover 
wide segments of the total range 
Each instrument 
quencies within the range. 
Accuracy of units is 80 
high that they may be used as sec- 
ondary standards, suitable for cali- 
laboratory cav- 
Units are nitrogen filled, and 
unaffected by changes in 
humidity or atmospheric pressure. 
High resolution is accomplished 
with a micrometer-type 
which 


needed to 
from 2.6 


measures all fre- 


these 


brating all other 
ities: 


hence 


precision 


turning screw resolves 
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_ Now a complete line of 


“Solenium Slim” Rectifiers 


in the ratings you need 


Now you can get UNION “Selenium 
Slims” in five ratings ranging from 

25 to 20.0 milliamperes and maxi 
mum peak inverse voltages from 36 
to 9360 with condenser input filter 
They are available in diameters from 
ly” to Vy” 

These high-voltage, low-current 
rectifiers are made by a new process 
which assures superior quality and 
trouble-free performance. They are 
designed to outlast and outperform 
vacuum tube circuits at a compar 
able price 


“Selenium Slims” are made in as 


semblies of 1 to 260 miniature cells 
spring-loaded in either tough pheno 
lic tubes or hermetically-sealed glass 
tubes. You can snap them into your 
circuits with standard fuse clips or 
solder in with pig-tail leads. Special 
assemblies are available to meet cus 
tomer requirements 

A few applications are television 
receivers, electronic equipment, elec 
tro-static precipitators, business ma 
chines and Geiger counters 

Send for our new Bulletin 1007 for 
complete 


information, or contact 


one of our distributors listed below 


GENERAL APPARATUS SALES 


NEW YORK, IVanhoe 3-2424 (Hempstead) 


BALTIMORE, VAlley 5-3431 


BOSTON (Ashland) TRinity 27-4485 
ST. LOUIS, JEfferson 5-7300 


CHICAGO, LOngbeach 1-3042 - LONDON, OHIO, LOndon 1555 * LOS ANGELES, Clinton 6-2255 
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: 
ts rs thermocouple vacuum gauge 


offers high sensitivity, rapid response 


This single-stage thermocouple vac- 
uum gauge gives rapid readings in 
the 1 to 1,000 micron range. It is the 
CVC type TG-029, designed around a 
printed circuit. 

The gauge is compact, portable, 
and priced considerably lower than 


the previous single-station model. 


Its outstanding features include: 


@ No compensating adjustments 
just plug it into a 115-volt outlet 
and turn on the power switch. 


@ Measures the total pressure of 
condensable vapors and permanent 
gases. 

e@ Is not harmed by exposure to 


atmospheric pressure. 


@ One direct reading meter scale 


covers the range from 1 to 1,000 
microns Hg. 


New, more rugged gauge tube 
This gauge uses the new TG-77 gauge 
tube which eliminates the fragile 
junction weld of previous tubes. 

The tube is less subject to organic 
and its elec- 


Vapor contamination 


trical characteristics do not vary 


appreciably from one tube to another. 
The TG-029 is the latest addition 


to a complete line of CVC thermo-| 


couple gauges including the battery- 
operated, panel-mounted, single-sta- 


tion unit type TG-025; the one-to-six 
station unit type TG-09; and the auto-) 


matic control unit type TG-O10 which 
actuates a double-pole, double-throw 
relay at any predetermined pressure 


Specifications 


Range 

Case Dimensions 
Weight 

Power 

Type TG-77 Tube 
Cord 


1 to 1,COO microns 

Sis” x Oy'g” x 614" 

5 lb. 14 oz 

115 V. 60 cycle, AC 

2ye” with 14” NPT nipple 
10 ft 


For further information write for copies of CVC Data Sheets 9-35 and 9-37 


[ rue) 


| te & Veroum | 
| wn | Detroit « New 
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York « Palo Alto « Pasadena « I"! 


California 


YY ) Consolidated Vacuum Corporation Rochester 3, N.Y. | 
@ CT; a subsidiary of CONSOLIDATED ENGINEERING CORPORATION, Pasadena 
CVC sates now handied through Consolidated Engineering Corporation with 

offices located in: Albuquerque « Atianta « Boston « Buffalo « Chicago « Dallas 


iladelphia « Seatiie e Washington D.¢ 


| 


NEW PRODUCTS (continued 
plunger travel into 0.001-in. incre- 
ments, and also with a multipage 
calibration chart furnished with 
the instrument. 

The units are designed for op- 
eration in a temperature range of 

30 C to 70 C. The line com- 
prises reaction types, absorption 
and transmission types, all priced 


low. Literature is available. 


MOLDED RESISTOR 
with double insulation 


ELECTRA MFG. Co., 4051 Broadway, 
Kansas City, Mo., has announced 
a new 4 w molded deposited carbon 
resistor. Its double insulation re- 
sults in these advantages: complete 
mechanical protection, longer load 
life, better electrical insulation, 
greater moisture resistance and 
performance that exceeds all elec- 
trical requirements of MIL-R- 
10509A. 

Complete information may be 
had by writing for bulletin No. 70. 


GEAR HEAD 


for subminiature motors 


BOWMAR INSTRUMENT CorP., 2415 
Pennsylvania St., Fort Wayne, Ind., 
has introduced a new subminiature 
motor gear head. The device meas- 
ures 0.937 in. in diameter and adds 
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NEW PRODUCTS continued 


just & in. length to size 10 motors 
in its 26.4-to-1 reduction ratio. 

Model 987 speed reducer con- 
tains internally, in addition to its 
gear clusters, a unique adjustable 
slip clutch. Backlash is less than 30 
minutes, and its weight is 1% oz. 

Applications include computers, 
servo controls and general instru- 
mentation where weight and size 
limitations are critical. 


MAGNETIC TAPES 
for electronic computers 


ORRADIO INDUSTRIES, INC., 120 Mar- 
vyn Road, Opelika, Ala., has an- 
nounced 50 different types of mag- 
netic tapes for electronic computers. 
Reading and writing are performed 
at the rate of 15,000 alphabetical 
or numerical characters per second 
on Irish instrumentation tape No. 
811. 

The 50 types of tape will include 
tapes on acetate and Mylar films 
in 1,200 ft, 2,400 ft, and 4,800-ft 
lengths, and in #, 4, &, ~ and 1-in. 
widths. The manufacturing tech- 
nique produces a mirror-finish, and 
a tape virtually drop-out free, 
which is so important in electronic 
computer applications. 


INPUT SCANNER 
selects 100 data channels 


ELECTRO INSTRUMENTS, INC., 3794 
Rosecrans St., San Diego 10, Calif. 
The 18100 input scanner sequen- 
tially selects 100 channels of data. 
When used in conjunction with 
the company’s digital voltmeters 
and ohmmeters (and printer), one 
has a complete automation system 
for component and system testing. 
The IS100 consists of a series of 
stepping switches with all neces- 


YOU'LL NEED SLIP RING 
ASSEMBLIES .. . AND NO 
ONE CAN MAKE THEM 
BETTER THAN PMI 


Before your new design leaves 
the drawing board, whether it 
be for a synchro or a satellite, 
if the plans call for a slip ring 
(collector ring) assembly, let us 
give you the benefit of our 13 
years experience. From one 
circuit miniatures to 500-cir- 
cuit giant installations, we can 
design, develop and produce 
the assembly to do the job. 


PMI Engineers work out all production and de- 
sign details. Give us a call for free estimate. 


P M INDUSTRIES, INC. 


270 FAIRFIELD AVENUE 
STAMFORD, CONNECTICUT 
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Eccosorb CH’ 


Microwave Absorber 


Microwave Darkroom with 
Emerson & Cuming Luneberg Lens under test 


Eccosorb CH is a series of broadband absorbers reflecting less than 2% 
of the energy incident upon its surface. It is composed of enmeshed, rub- 
berized fibers and made in sheets 2 feet by 2 feet in various thicknesses. 
Eccosorb CH is light weight and flexible. It is easily mounted and its 
natural, white surface color gives good light reflection. 


Free Space Rooms are easily and economically built for indoor an- 
tenna measurements. Reflections are eliminated for all practi- 
cal purposes. You can build your own microwave dark room or 
we offer you a complete Free Space Room ready to use. 
Emerson & Cuming engineers design and build special types 
for unusual conditions, Send us your specifications. 


Another absorber, ECCOSORB HF comes in rods, sheets or molded shapes 
in several volume resistivities for waveguide terminations and similar 
uses. If you have a problem write for information on... 


Plastics for Electronics 


PLASTIC FOAMS 


Dat rson as LAMINATING AND 


IMPREGNATING RESINS 
( MT Adi an ‘eo Ine PLASTIC-FIBER GLASS 


LAMINATES 


869 WASHINGTON STREET, CANTON, MAS: HIGH DIELECTRIC 
CONSTANT PLASTICS 


Sales Representatives METALIZED PLASTICS 
DAYTON ST. LOUIS 
ROBERT G. SIFF & ASSOCIATES ENGINEERING SERVICES COMPANY ELECTRONIC 
11 W. Monument Bidg., Dayton 2, Ohio 6635 Deimar Bivd., St. Louis 5, Mo EMBEDMENTS 
Hemlock 12/4 VO 3.3661 CASTING RESINS 
KANSAS CITY WASHINGTON, D.c. 
ENGINEERING SERVICES COMPANY TED BRITT LOW LOSS ROD 
4550 Main Street, Kansas City 11, Mo 1500 Mass. Ave., Washington 5, D.C 
Jefferson 7765 Columbia 5-2694 AND SHEET STOCK 
NEW YORK WEST COAST MICROWAVE ABSORBERS 
M. RAYMOND KALLMAN McCarthy Associates 
P.O. Box 104, Roslyn, L. 1, New York P.O. Box 36, Altadena, Calit 
Roslyn 3.6511 Sycamore 8-5790 


NEW PRODUCTS (continued) 


sary controls and power supplies. 

It is rack mounted (7 in. by 17 
in. by 16 in.) and operates on 115-v 
power. When used with digital volt- 
meter and printer, 100 channels 
can be printed out in approximately 
5 minutes. 


GENERATOR 
for signal and sweep 


DECADE INSTRUMENT CO., 14 Maple 
Ave., Pine Brook, N. J. The Sweep- 
alator serves as a combined signal 
generator and sweep generator. It 
features decade switching, crystal 
c-w or center frequencies and wide 
range calibrated output. Specifica- 
tions include the following: range, 
10 ke to 1.5 me; steps, 1 ke in 3 
decades; interpolation, calibrated 
0-1 ke; accuracy, 100 cps; short 
term stability, +25 cps; harmonic 
content, 3 percent maximum; out- 


‘put, 3 v rms; attenuator, 3 v, 1 v, 


0.3 v, 0.1 v, 0.03 v, 0.01 v full seale; 
meter, calibrated 0-1 and 0-3 vy, 


. 


CAPACITORS 


with immersion-proof shell 


ARNHOLD CERAMICS, INC., One 
East 57th St., New York 22, N. Y. 
The new Electrica capacitors func- 
tion at temperatures from —20 C 
to +110 C and meets the demands 
of broadcast, tv and measurements 
fields for light weight and mini- 
mum size. Thermoplastic protec- 
tive covering makes the capacitors 
air-tight, moisture and fungus 
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NEW PRODUCTS 


continued 


proof. Coating remains stable at 
all normal operating temperatures 
and insures high mechanical 
strength. The capacitors are eco- 
nomically priced. For 
data write for bulletin E. 


complete 


PREAMPLIFIER 
for oscillographic recording 


SANBORN Co., 195 Massachusetts 
Ave., Cambridge, Mass., has de- 
veloped a preamplifier which con 
verts an average value of a-c watts 
into a proportional d-c voltage suit- 
able for recording. Model 150-2300 
a-c wattmeter preamplifier is de- 
signed as a front-end for plug-in 
installation in a model 150-200 
driver amplifier unit, used in San- 
born one-to-eight-channel record- 
ing systems. Complete perform- 
ance data and specifications are 
available from the company. 


MAGNETIC COUNTER 


is miniature type 


VEEDER-Root INc., Hartford 2, 
Conn., has developed a small reset 
magnetic moderate 
counting duty on the many appli- 
cations where extreme long life is 


counter for 


not required. Compact and easily 
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mom it full production 


tt wr 
i 


Calf 


precision potentiometer-output 


accelerometers 


for tire control systems @ power controis 
computers @ telemetering @ stabilization 


Pacific Scientific now offers you three new production model acceler 
ometers — fully tooled, tested and approved. You can save both time 
and money with these full production units — especially if they're in- 
corporated into your designs at an early stage. Listed below are some of 
the general specifications, and your nearest Pacific representative will 
be glad to discuss your specific requirements. Write or phone today! 


A15-2000 SERIES LA06-0100 SERIES 


up to +10G up to 4+-15G 
Potentiometer 


A15-1000 SERIES 
Range: up to +15G 
Output: Dual Potentiometers or switches 
or one pot & one switch 
Accuracy: to 1% to 1% to 1 


Natural Radically low for any Radically low for any 
Frequency: LO CPS atO0to4G given G range given G range 


Caging: Electrical 
Damping: § Viscous (Temperature controlled 


Potentiometer 


Manual for Shipping only Manual for Shipping only 


* TRACE MARK 


PACIFIC SCIENTIFIC — pioneers in the field of 
aircraft instrumention since 1919 


PACIFIC SCIENTIFIC COMPANY 
Aa Lae PACWIC SCIENTIFIC CO 

i ea ala Los Angeles 23, California 
SEATTLE « ARLIN 
REPRESENTATIVES 


ni ae Ale i 


Please send me detailed information 
on Pacific Accelerometers 


name 
company 
street 


city 
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the scientist 
or engineer 
who has 


more to offer... 


A limited number of positions of unusual responsibility 


IBM, long a leader in the growing field of digital computers for 
business, science, and government, offers a limited number of long- 
range creative assignments to outstanding men with Master’s or 
Doctor's Degrees in Electrical Engineering, Physics, Mathematics, 
Chemistry or Physical Chemistry. 


@ Research in solid state materials 
Investigation of electronic phenomena in solids 
Study of ferrite and semi-conductor 
characteristics 
Study of the role of surface effects in semi- 
conductor device characteristics 


Evaluation of sample semi-conductor or ferrite 
components 


Development of new concepts, new approaches 
to internal handling of information in 
computer systems 


Information Theory 

Research in Machine Organization 
Theory of Control of Digital Devices 
Switching Circuit Theory 


Digital Data Transmission 


Circuit Design, Systems Design and Analysis 


Electronic pulse circuits for accounting and data 
processing machines—arithmetic switching and 
logical circuitry —pulse amplifiers, shapers, gates, 
etc.—-magnetic storage—transistor circuitry —in- 
put-output device controls. 


If you have more to offer, IBM offers you 


« Stimulation . . . Satisfaction every five years on the average. 


At IBM men find the kind of facil- Out of respect for the unusual 
ities, associates and climate which man’s talent and promise, IBM en- 
stimulate achievement. courages qualified candidates to visit 
its Poughkeepsie, N. Y. laboratory — 

* Professional Growth at their convenience, and IBM’s ex- 
In Company growth lies personal pense. Write, outlining your qualifi- 
opportunity, and IBM has an envi- cations, to: William M. Hoyt, 
able record of steady and consistent International Business Machines, 
growth, Over the past quarter cen- Room 412, 590 Madison Avenue, 
tury, IBM’s business has doubled New York, N. Y. 


Producer of electronic 

data processing machines, 
electric typewriters, 

and electronic time equipment. 


NEW PRODUCTS continued 


connected in series with any device 
having a contact arrangement, the 
series 1507 counter may be actuated 
by any type of switch, relay or 
photoelectric unit. Maximum rec- 
ommended speed is 700 counts per 
min, Watt consumption is 4.5 at 
rated voltage (24 and 110 v a-c/d-c 
types are standard). Voltage varia- 
tion is permissible up to 10 percent 
but not more than 10 v. The counter 
measures approximately 2% in. wide 
by 24 in. high. Figures are 0.188 in. 
high. 


BREAKDOWN TESTERS 
with range to 100 kv 


INDUSTRIAL INSTRUMENTS, INC., 89 
Commerce Road, Cedar Grove, N. J. 
Type PA-50 h-v a-c breakdown 
tester permits tests from 0 to a 
maximum of 100,000 v, continuously 
variable. It is rated at 5 kva avail- 
able at breakdown. The PA-50 is 
entirely self-contained eliminating 
the dangers in multiple unit setups. 
The entire instrument is housed in 
a 30-in. relay rack, 64 ft high. It 
is designed for either laboratory 
or production testing of such items 
as insulating tapes, transformers 
or any application requiring a 
variable, safe, dependable source of 
high a-c voltage. 


DUAL SWITCH 
is single-actuated 


MINNEAPOLIS-HONEY WELL REGU- 
LATOR Co., 4428 Wayne Ave., Phila- 
delphia 44, Pa., has developed a 
new single-actuated dual switch 
designed for a wide range of in- 
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continued 


dustrial control and_ electronic 
applications. The 6AS13 is a low- 
force, double-pole switch consisting 
of two basic switching units op- 
erated by a single roller-lever 
actuator. It is available with a 
variety of lever lengths, either 
straight or formed levers, with or 
without roller. 3asic switching 
units of the 6AS13 are listed by 
UL at 15 amperes—125, 250 or 
160 v a-c, 4 ampere—125 v d-c and 
t ampere—-250 v d-c. Various other 
basic switching units can be used 
to provide higher electrical capacity 
for d-c circuitry, or for special 
circuit applications. Operating 
characteristics may be had for the 
asking 


AUDIO ATTENUATOR 


manufacturers’ type 


CINEMA ENGINEERING Co., AERO 
vox Corp., Burbank, Calif., is pro- 
ducing a new manufacturers’ type 
audio attenuator for sound attenua- 
tion, sound mixing, special measur- 
ing and calibration units. The item, 
featuring self-wiping contacts of 
nickel silver, carbon composition 
and wire-wound resistors, is avail- 
able in 150, 250 and 600 ohms 
Resistance element values are 


Audio 


idder controls have a 6-db inherent 


tandard 5-percent accuracy 
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tS 
REGULATED 


PATE ia 


(Long term 
ame iis! 


Tee dae 
¥ LOW IMPEDANCE 


100 ppm — 
50 ppm per hour) 


CLOSELY 
aa a 


¥ Low Voltage —High Current 
Tee ed a 


Model PR 300 


Here's a voltage reference that can be 
depended upon for many laboratory func 
tions, but specifically suited for calibrating 
meters, powering multi-stage amplifiers and 
computers. 
OUTPUT TOLERANCE for | 
tions + .002 tle 
VOLTAGE RELIABILITY 
OUTPUT VOLTAGES 
te i 1é YT 


) } 


Model 32V15A 


A Magnetic Amplifier Power Supply with 
output at 15 amperes continuously variable 
from 5 to 32 volts without switching 
REGULATION: *+1% from © od to f 
RIPPLE VOLTAGE 
load easing t » 5 nd f 
Complete specifications and details 
upon reques! — write or wire today 


2232 EAST BURNSIDE STREET 


PORTLAND 15, OREGON 
BEimont 6-9292 


MANUFACTURERS OF SPECIAL ELECTRONIC EQUIPMENT 
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you can rely on ARC Test Equipment! 


Unerring precision is yours in the ARC Type H-14 
Signal Generator! For either pre-flight or bench 
checks, this instrument tests all ARC Omni and 
Localizer Receivers with vital accuracy and speed. 
The H-14 clears one unit or a complete squadron 
... in under sixty seconds! 


Checking up to 24 omni courses, to-from and 
flag-alarm operation, omni course sensitivity, cali- 
bration accuracy and left-center-right on localizer, 
the versatile H-14 also may be used to transmit 
voice instructions to pilots along with test signals. 

ARC supplies the watchdog H-16 Standard 
Course Checker for exact course accuracy and 
phase measurement checks on the H-14, or any 
Type H-16 Stondord other omni signal generator. Both instruments 

Course Checker available from factory only. Write for literature. 


Type H-14 Signal 
Generator 


Dependable Airborne Electronic Equipment Since 1928 


Aircraft Radio Corporation 


BOONTON, NEW JERSEY 


Omni Receivers @ 900-2100 Mc Signal Generators @ UHF and VHF 
Receivers and Transmitters @ 8-Watt Audio Amplifiers @ 10-Channel 
Isolation Amplifiers @ LF Receivers and Loop Direction Finders 
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insertion loss. All other network 
types of mixer controls have zero 
loss. The attenuator comes without 
knob and dial, but they are avail- 
able as accessory items. Shipping 
weight is 8 to 12 oz per section. 


GEAR HEAD 
used with servo motors 


STERLING PRECISION INSTRUMENT 
Corp., 34-17 Lawrence St., Flush- 
ing 54, N. Y. Designed for use 
with most Bureau of Ordnance 
servo motors, the model 600 series 
standard gear heads will fit units 
from lv in, diameter to 1} in. 
diameter. Special heads can be de- 
signed for servo motors outside 
this group. The company’s stand- 
ard gear heads have the output 
shaft concentric with the servo 
mounting diameters. Attaching 
these gear heads to a servo motor 
creates a clean, fully enclosed self- 
contained unit. 


DELAY LINES 

are continuously variable 
ADVANCE ELECTRONICS Co., INC., 
451 Highland Ave., Passaic, N. J. 
Type 611 variable delay lines are 
continuously variable from 0 to 
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NEW PRODUCTS (continued 
beyond 10 usec. The continuously 
variable delay line in type 61lla is 
essentially a condensed r-f cable 
with one conductor changed into a 
long thin coil and the other spaced 
closely to the first, thus producing 
a large amount of time delay, yet 
maintaining low attenuation at 
high frequencies. The tapped delay 
line in type 611b has 10 or more 
sections of m-derived LC networks 
with similar electrical performance 
to that of the step variable delay 
line. 


DATA TRANSLATOR 
includes visual readout 


Epsco INc., 588 Commonwealth 
Ave., Boston 15, Mass., announces 
the new Datrac data translator 
for ultraprecision voltage-to-digital 
and digital-to-voltage conversion. 
Model E Datrac converter provides 
2 voltage-to-digital conversions per 
sec or 30 digital-to-voltage conver- 
sions per sec to an accuracy of 

0.01 percent + 1 least significant 
digit. The converter includes a vis- 
ual readout and output conversion 
for direct control of printers, type- 
writers, or card punching equip- 
ment. Five decimal digits are pro- 
vided. Three floating decimal ranges 
provide full-scale readings of + 
99,999, 9.9999, and 0.99999 yv, 
thus providing 10-yv sensitivity. A 
number of optional features may be 
provided 


WAFERING MACHINE 
is fully automatic 


MICROMECH MFG. CorpP., 1020 Com- 
merce Ave., Union, N. J. The 
Micro-Matic wafering 
machine is made specifically for use 


precision 
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WIDE-BAND POWER OSCILLATOR 
200 to 2500 


me/ sec 
9 


40 watts at 200-400 mc 
25 watts at 400-1000 mc 
10 watts at 1000-2500 mc 


Provides exception- 
ally broad frequency cov- 
erage and substantial power 
output in a single source 
Offers smooth tuning and 
precise resettability, with 
overlapping coverage of 


Frequency ranges....200 to 1050 mc, 950 to 2500 me 
the full range in two bands 


Calibration accuracy *1% or &5 megacycles 
whichever is greater 

better than 0.1% 

internal square-wave and sine-wave, 
400 and 1000 cps; also external 
50 ohms (nominal) 


Price, including oscillator 
and power supply-modu- 
lator, $2250.00 net F.O.B. 
Long Island City, NY 
Write for free bulletin. 


Subminiature \-F AMPLIFIERS 


® High gain and sensitivity 

© Wide-band response 

® Rapid recovery 

© 40 db manual gain 
adjustment 

© Low noise 


, Resettability 
Modulation 


Output impedance 


Designed for aircraft 
and electronic instrumenta Center frequency Band width Noise figure Gain 
tion, these amplifiers can be mc/sec mc/sec db db 
furnished to meet specific 
performance requirements 
Typical specifications are 
given at right. 


30 12 17 100 
60 12 3.7 100 
90 12 5.0 100 


Maxson Instruments products include: power oscillators, 1-F amplifiers, mag-amp | 
voltage regulators, frequency regulators for aircraft inverters, ultrasonic flowmeters, a i 
celeration-sensitive switches, and statistical accelerometers. For detailed information, | 
contact our main office, or Maxson District Office at 

| 


Dayton, Ohio: 
3229 Wonderview Drive 
Michigan 2232 


Washington, D. C.: 
202 World Center Building 
Sterling 3-7393 


Beverly Hills, California: 
8840 Olympic Boulevard 
Bradshaw 2.0316 


47-37 Austell Place 


AXSON 


| Long Island City | 


New York 
Tel: RAvenswood 9-1850 


oct Aden ab taht 
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“CLIP-TYPE” closed entry socket 


contact now standard in 


“Send” 
SCINFLEX 
ELECTRICAL 
CONNECTORS 


CANNOT be overstressed—eliminates intermittent circuit 


problems resulting from socket contact malfunction. 


Bendix-Scinflex* socket contacts 
have always been machined from 
bar stock, Stampings, with their 
required thin sections, can be easily 
overstressed, 

Industry has also been plagued 
with overstressed spring leaves due 
principally to the misuse of test 
probes and lax tolerances on pin 
contacts, Bendix engineers now pro- 
vide the only socket contact which 
completely eliminates all these 
saline, 


The “¢ ‘lip-'Ty pe” socket will not 
accept any oversize probe or pin, 
nor can one be forced into it. Also, 
no amount of wrenching or twisting 
of an acceptable pin or probe can 
possibly distort the spring clip. This 
new socket is now standard in all 
Seinflex connectors including those 
using solderless, high-temperature 
and thermocouple contacts. 

Complete detailed information is 
available on request. 


*TRADE-MARK 


SCINTILLA DIVISION of e ti” 
SIDNEY, NEW YORK 
Export Sales and Service. Bendix international Division, 205 East 42nd St., New York 17, N.Y 
FACTORY BRANCH OFFICES, 117 E. Providencia Ave., Burbank, Calif. « 512 West Ave., Jenkintown, Pa. ¢ Stephenson 
Building, 6560 Cass Ave., Detroit 2, Mich. © 5906 North Port Washington Road, Milwaukee 17, Wisc. © American Building 


45. Main St, Dayton 2,0, © 8401 Cedar Springs Road, Dallas 19, Tex. ¢ Boeing Field, Seattle 8, Wash. ¢ 1701 “K” SL, 
N. W., Washington 6, D.C 
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NEW PRODUCTS (continued 


by the electronic industry for slic- 
ing and dicing germanium, silicon 
and quartz used in transistor and 
diode manufacture. It is equipped 
with control mechanisms and other 
automatic devices together with in- 
built accuracy. The wafers pro- 
duced are consistent in thckness, 
and parallelism is controlled to 
within several ten thousandths 
variation. Any predetermined 
thickness may be obtained, rang- 
ing from 0.010 to 0.225. A 4, 5, or 
6-in. diamond impregnated metal 
saw may be used for slicing and 
dicing. The working capacity of 
the machine is 6 in. transverse, 12 
in. longitudinal and up to 12 in 
vertical. 


AMPLIFIER 
for 10 cps to 1 mc 


SHASTA DIVISION, Beckman Instru- 
ments, Inc., P.O. Box 296, Station 
A, Richmond, Calif. Model 854A 
amplifier provides a choice of two 
fixed voltage gains of 10 and 100 
times, over the frequency range of 
10 cps to 1 me. The instrument is 
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NEW PRODUCTS (continued) 


usable to higher frequencies with 
some slight sacrifice in uniformity 
of response, namely, +1 db, 5 eps 
to 2 me at a gain of 100 times. The 
circuit used introduces distortion 
of less than 1 percent when operat- 
ing into recommended loads. 
Equivalent input noise is 20 pv 
on 100 times gain setting, and 80 pv 
with a gain of 10. Output voltage 
is a maximum of 10 yv into a mini- 
mum load of 3,000 ohms. The in- 
put impedance is one megohm 
shunted by approximately 15 puyf. 


DELAY LINE 
for color television 


SHALLCROSS MFG. Co., Collingdale, 
Pa., has announced an inexpensive, 
distributed-constant delay line de- 
signed for use as a compensating 
delay in the luminance channel of 
color tv receivers. The type T30036 
delay line has an impedance of 
4,300 ohms and uniform response 
to 4 mc. Phase characteristics also 
are linear within 5 percent to 4 
me. Total delay is 0.8 psec. Rise 
time is only 0.1 psec. The unit is 
enclosed in an aluminum can only 
1i in. square by 34 in. high, ex- 
clusive of terminals. Modifications 
of the basic electrical and physical 
characteristics can be made for 
quantity users. 


FREQUENCY CHANGER 


uses synchronous motor drive 


GEORATOR CORP., Manassas, Va. 
Answering the need for a compact 
supply to furnish constant 420 
cycles, with output frequency as 
invariable as the input, the unit 
pictured has been developed. Motor 


PANELOC announces 


latch-nut 


fr 


a 


anchor block 


shim plate 


latch-screw 


PANELOC .. America’s 
most versatile line of aircraft 
fasteners . . . Rotary Latches, 
Styles 1, 2, and 3 Panel 
Fasteners, High Performance 
Fasteners, Snap Fasteners. 


es 
Saves Cost e Saves Time 
J , Saves Space e Saves Weight 
| This new Paneloc Rotary Latch is a simple and 
| economical, strong and durable fastener for 


a new 


rotary 
latch 


entire fastener 
on door 


larger access hole 
smaller skin 
opening 


no female portion 
required 


access panels, electrical control panels, 
inspection doors, machinery doors, and other 
hinged or removable covers. It permits a larger 
access opening, operates quickly with a 
quarter-turn. Entire assembly on access panel 
itself, eliminating many installation steps; 

no special tools required. Only four simple 
parts; made of steel, cadmium plated. Three 
standard sizes now available, more to be added. 
Special sizes and finishes available on order. 
Cost very low, performance unsurpassed. 
Write for a catalog and price list for your file. 


ot 


- a5 PP * 
iy ? \2) — 2) & 


Styles 1 & 2 Style 3 High Performance §nap Fasteners 


PANELOC—A product of Scovill 


ID « [2 a > OC 
yay Foy Ae 7 
>} 


Scovill Manufacturing Company, Aircraft Fastener Div. 
46 Mill Street, Waterbury 20, Connecticut 


Please send me fastener catalogs checked 


Rotary Latch ) Style 3 (MIL-F-5591A) 
Styles 1 & 2 (MIL-F-5591A High Performance (NAS-547) 


Snap Fasteners (AN 227 
Send to 


Name 
Company 


Address 
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NEW PRODUCTS continued 


is synchronous type, direct coupled 


“ om a 
precision plumbing for 
« ca i ac act itary combinatio 
microwave transmission with a Nebeush 490-cycle geners- 


tor. The resulting combination is 
free of brushes, exciter and slip 
rings, yet delivers as constant a 
420-cycle frequency as the input 60 
cycle. Without any regulator or 
delicate auxiliary, the unit will 
maintain output voltage to better 
than 2 percent for a given load. 
The generator creates no radio in- 
terference, is immune to damage 
stage inspection and measurement | from short circuits, will withstand 


With unequalled experience in all 
of the accepted waveguide metals, 
Technicraft’s thorough, stage-by- 


policy assures delivery of only the moisture, dust and grit. Converters 
most precise plumbing, both electri- | 4"¢ available in this design (150 va 

| to 5 kva), with any desired combi- 
nation of single or three-phase in- 
put and output. 


cally and mechanically. 
Technicraft employs the most 
advanced attaching techniques, in- 
cluding dip brazing. Manufacturing 
standards under constant supervision 
of experienced microwave engineers. 
Extensive lab facilities available for 
development and production tests. 


For complete details and characteris- 
tics ask for our specification sheets. 


RECTIFIER RELAYS 
for better a-c reliability 


MAGNECRAFT ELECTRIC Co., 3350 

W. Grand Ave., Chicago 61, IIl. 

Increased operating _ reliability 

throughout the wide range from 

25 to 400 cycles a-c is provided in 

recently announced rectifier relays. 

Full wave rectifiers incorporated 

in these relays convert a-c to recti- 

> | fied d-c; thus providing d-c opera- 

| tion from a-c power supply. 

Teed Uy aes | Advantages obtained in comparison 
with conventional a-c operation in- 

clude: increased operating sensi- 

RCCL LM MMOLE CL Datla ee a as eee 
greater resistance to _ vibration, 

Designers and Manufacturers of Rigid and Flexible Waveguide Assem- reliable operation through much 
blies, Microwave Test Plumbing and Components, Waveguide Systems. wider variation in voltage or cur- 
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NEW PRODUCTS continued 


rent, freedom from a-c hum and, 
in many cases, reduced size. The 
rectifier relays are available with 
a wide range of contact combina- 
tions in hermetically sealed or dust- 
proof enclosures as well as open. 
Literature is available on request. 


DIGITAL READOUTS 
with advanced design 


NON-LINEAR SYSTEMS, INC., Del 
Mar Airport, Del Mar, Calif. The 
NLS 3W series is the most recent 
and advanced design of the com- 
pany’s in-line, luminous digital 
readouts. Standard readouts are 
available with from one to six 
windows arranged horizontally. The 
edge-lighted Lucite plates are en- 
graved with numbers from 0 
through 9, decimal points and 
polarity signs. The numbers are 
4 in. wide and 1 in. high, spaced 14 
in, on centers to provide maximum 
legibility. A new quick change ter- 
minal strip to which connecting 
wires can be soldered retains the 
lamps, maintains spring-loaded con- 
tact with each lamp, and eliminates 
resoldering connections when re- 
placing lamps. Improved design of 
the interlocking frame members 
provides maximum precision and 
sturdiness. Volume production tool- 
ing and assembly methods provide 
high quality and variety at low cost. 


NOISE GENERATOR 


used with analog computers 


AUTOMATION LABORATORIES INC., 
517 W. 207th St., New York 34, 
N. Y. The low-frequency Gaussian 
noise generator provides a random 
voltage whose amplitude probability 
distribution is Gaussian to within 1 
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GR 3 ge 0a 


JET PROPULSION LABORATORY 


OF THE 
CALIFORNIA INSTITUTE OF TECHNOLOGY 


Pasadena, California 


has positions now open in several fields of 


MISSILE GUIDANCE SYSTEM 
DEVELOPMENT 


This is an opportunity to associate yourself with the nation’s 
foremost guided missile research and development facility 


1) System Analysis 


Engineers, Physicists or Mathematicians are wanted for rocket 
guidance system planning and analysis. The work requires a 
combination of imagination and a high level of analytical ability 
Experience in the engineering type problems of guidance or related 
equipment is very desirable. This overall system work provides 
the opportunity to become familiar with a broad variety of inter 
esting and challenging fields. Excellent digital and analoque 
computers are available for use in the studies 


2) Inertial Guidance 


Engineers and Physicists are wanted for missile inertial guid 
ance component development. Work involves design, development 
and evaluation of gyros, accelerometers, integrators, stable plat- 
form systems and associated apparatus. Particular emphasis is 
placed on the problem of achieving component performance under 
severe environmental conditions, and on development of advanced 
testing techniques. 


3) Layout and Packaging 


Engineers are wanted for layout design and proof testing of 
electronic and electro-mechanical packages with emphasis on meet- 
ing vibration, temperature, and system operation requirements. 


4) Switching Circuits 


Engineers are wanted to design low power switching, control, 
and power circuits, with emphasis on reliability and ease of 
operation. 


The Jet Propulsion Laboratory is located in a suburban area 
of Pasadena, California. It offers these advantages 


Desirable academic associations 

Emphasis placed on research and development 
Excellent laboratory and model shop facilities 
Attractive salaries 

A stable yet progressive organization 


Interviews are conducted by members of our engineering staff 


Airmail your summary of qualifications to: 


cactech | JET PROPULSION LABORATORY 
4800 Oak Grove Drive 


Pasadena, California 


GAM! ut i 
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NEW PRODUCTS continued 


PRINT SY SILK SCREEN-> 


Euectronic | 4--|--> 
CIRCUITS 
AUTOMATICALLY 


percent. The output frequency 
spectrum is flat to within 1 db from 
d-c to 27 cps in the standard model, 
but the frequency spectrum can be 
modified upon special request. Out- 
put voltage is 5 v rms, regulated to 
within 0.1 db, and available from a 
low source impedance. A _ con- 


DECORATOR PRESSES-SERIES B tinuously adjustable calibrated at 


@ The Silk Screen method is being widely accepted Model tenuator permits the output to be 
for preparing copper laminated plastic panels No B1224 = B1824— BB 1836 decreased from this value. A front 
prior to etching printed circuits. General Deco panel meter continuously monitors 
‘ *resse: > ‘irc é Sheet e 
rator Presses put printed circuits on an auto Size 13x25" 19x25" 19x37" the rms value of the output voltage 
matic, high production basis. Bowed panels are Tt inst t } sil 
held flat by vacuum. Line contact impression and Speeds 1000 800 800 — ares Cae nS st mover 
accurate register give clean, sharp reproduction Up To perhr. perhr. perhr from the cabinet and mounted in a 
of fine lines. Controlled inking lays down a thick, standard rack. It 


is intended for 
uniform layer of resist. 


use with analog computers, sim- 
Write for complete information 


“m0 16 ulators, servo testing and many 
therm’ )el Utilizes a new syste.n RESEARCH AND . : 7 sting ) 
‘ for high speed drying other applications, 
of inks, resists and AA SUPPLY COMPANY 
coatings by greatly accelerated evapo- lanes 572 S. Division Avenue 
ration of solvents. Grand Rapids 3, Michigan 


“4G0LD INLAY KNOBS 


IN ANY QUANTITY! 


Tile Mes a ae etd ela 1 


GOLD INLAY KNOBS 


You can get beautiful gold inlay knobs, : 
pointers, instrument controls . . . thousands ; RELAY 
of styles and varieties. ..in any quantity from I! ll; 
GEE-LAR—The House of Knobs. They're avail- ' , operates at 10 milliseconds 
able in both knurled and spring types, in either 
walnut or ivory backgrounds. For faster service be y 2 ee ; Sart y 

r Jorsé bam rs N. e te- 
and lower cost . . . plus the widest selection ih eae | Dorsa Ave, Livingston, N. , ; Re 
.. « get your Gold Inlay Knobs from GEE-LAR! | | lay 100-MS operates at 10 millisec- 


HEDIN TELE-TECHNICAL CORP., 87 





f ' onds and incorporates a thorough 

: WRITE TODAY 1 SSeS wiping effect. Available either her- 
‘or Gee-lar Catalog ake : : 

: f metically sealed or with dust cover 

it’s FREE! pare Og oe haere 

: it is designed for d-c applications 

in contact combination from spst 

to dpdt. Capacity is up to 1.5 am- 

peres inductive and 5 amperes re- 

THE HOUSE sistive with coil resistance to a 

maximum of 30,000 ohms. Bounce 


GEE-LAR MANUFACT : and chatter are eliminated by the 


821 ELM ST. e built-in wiping action in the con- 
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NEW PRODUCTS continued 
if desired 
can be adjusted to about 
cent of pickup. Wattage 
ment is 250 mw per pole. The re- 


tact movement. Drop-out 
65 per- 
requlre- 


lay’s applications include controls, 
recording, signal systems and elec- 
tronic instrumentation, particularly 
in plate circuits and in circuits em- 
ploying transistors 


4 

; Mm. 

. * 
» 

TEN-MC SCALERS 

for high-speed counting 

ELECTRICAL AND PHYSICAL INSTRU- 

MENT CorpP., 42-19 27th St., Long 

Island City 1, N. Y. Model 4104 and 


4124 10-me 
or decade 


scalers have a binary 
of 4.096 1,000 
larger if desired. 
A five digit electrical reset register 


scale or 


respectively, or 


with any count predeterminable, a 
predetermined timer, a regulated 
h-v supply (0 to 2,500 v) for photo- 
multipliers and the availability of 
a general purpose 10-me preampli- 
flier and pulse height discriminator 
make 


speed 


(VACUUM TUBE VOLTMETER) 


units ideal for high- 


scintillation 


these 
counting in 
nuclear and medical applications. 


YOUR KEY TO EXCELLENCE 


PREAMPLIFIER 
for use with pickups 


pha®)st ron 


ENDEVCO CorP., 180 E. California 


St., Pasadena, Calif., announces a 
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ontained, 

ready-to-use test instrument. Its accessories and the HF co-ax 
cable, DC Probe, AC line cord and instruction book all fit in 
the genuine California Saddle Leather carrying case that is 
furnished with the instrument. 
42 Unduplicated Ranges 
iNuminated Dial (5000 hour self-contained lamps) 
Die Cast Chrome Finished Bezel 
Metal Case, unbreakable, ultra compact 
Doubly Shielded, time proven 200 microamp movement 
Permanent Accuracy... 3% DC, 5% AC 
Large, Easy to Read Scales 472" Long 
Color Coded Scales: green— ohms; 

black—AC, DC; Red—P. to P. 
2 Zero Center Scales for FM Discriminator Alignment 
Separate Range and Function Switches 
Only 2 Jacks for All Measurements 
New, High Style, Easy-to-Use Chrome Bar Knobs 
Dual Purpose Handle also serves as AC line cord reel 


69° 


"777" VINM. complete with 
Coaxial Cable, DC Probes and Leather Case 
at your PARTS DISTRIBUTOR 


PHAOSTRON INSTRUMENT AND ELECTRONIC COMPANY 


151 PASADENA AVE.. SOUTH PASADENA, CALIF 
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NEW PRODUCT 


; new probe type of preamplifie: 
PRECISION 33%" or for use with piezoelectric pickups 
’ \ permitting the user to trim the 
f stg ae tae self-generating pickup output sen 
ATTENUATION } “Y sitivity to an even or standard 
value so that direct reading of 
\. — physical parameters such as a 

3000 ' fe celeration, force and pressur¢ 
TO mc. < i . possible with standard v-t volt 
meters. Model 2614 features an 
input selector switch for the choic« 
of 3 input conditions: 1,000 
megohms for use with vibration 
pickups, extending the 1-f range of 
piezoelectric pickups to 2 eps; 1,000 
megohms with d-c isolation for 
general uses; and 22 megohms foi 
shock pickups, and fast recovery 
from overloads. In addition, a sub 
miniature 3 decade shunt capacity 
switch is provided with a total 
capacitance from 10 ypyuf to 9,990 
vef in 10 pyf steps. The unit fea 
tures amplifiers gains of 1, 3 and 
10, with stability of 1 percent or 
better, a frequency response from 


Protected under Stoddart Patents 


2 cps to 15,000 cps, and an output 
of 5 v into 2,500 ohms. 


six- position 


TURRET ATTENUATOR 
featuring PULL~TURN-PUSH action 


FREQUENCY RANGE: de to 3000 me. 
CHARACTERISTIC IMPEDANCE: 50 ohms. 
CONNECTORS: Type “N” Coaxial female fit- 
tings each end. 

AVAILABLE ATTENUATION: Any value from 
1 db to 60 db. 

VSWR: 1.2 max., de to 3000 me/s, values from 


10 to 60 db. As value decreases below 10 db, 
VSWR increases to not over 1.5. 


ACCURACY: + 0.5 db. 


POWER RATING: One watt sine wave power 
dissipation. 


c= -— a a a a a ea ome ae oe ome 


SINGLE “IN-THE-LINE’ ATTENUATOR PADS 
and 50 ohm COAXIAL TERMINATIONS 


This new group of pads and terminations features 
the popular Type C and Type N connectors, and 


permits any conceivable combination of the two WET BLAST UNIT 


styles. For example, the two connector types, either 

male or female, can be mounted on the same atten cleans tube leads 

vator pad, with or without flanges, so that it may = 

serve as an adapter as well as an attenuator THE CrOo-PLATE Co., INC., 747 Wind 
Frequency range, impedance, attenuation, VSWR, sor St., Hartford 1, Conn, Designed 
accuracy and power rating are as designated ‘ . 
above. Send be free bulletin entitled Seaens: for the high production rate clean- 
ment of RF Attenuation.” ot ing of electronic receiving tube 


ee 


enon nas leads to insure good welding bond, 

a new rotary automatic is capable of 

blast cleaning, rinsing, drying and 

unloading at the rate of approxi- 

STODDART AIRCRAFT RADIO Co., Inc. [ieee 
7 eM elect. rr 


Oe. P Fi chemical cleaning is eliminated 


ia Te} 


Th ywood 38, California * Hollywood 4-9294 


through the use of the wet blast 
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NEW PRODUCTS (continued 


method. Mounted vertically within 
the cabinet is a 6-station, air-oper- 
ated rotary indexing table to which 
6 vertically positioned work holding 
spindles are attached. Each spindle 
supports a chuck which, in turn, 
carries the tubes through each of 
the separate, baffled operating sta- 
tions. The use of different work 
holding fixtures makes the unit 
highly adaptable to the finishing of 
a wide variety of other parts. 


SILICON POWER 
RECTIFIER 
for miniaturization purposes 


AUTOMATIC MFG. CorpP., subsidiary 
of General Instrument Corp., 65 
Gouverneur St., Newark 4, N. J. 
The tiny silicon power rectifier il- 
lustrated, designed for use in equip- 
ment where miniaturization and 
high temperature reliability are 
vital, takes up only 3/100 cu in 
of space and weighs only 7/100 oz. 
It should play an important role in 
electronic gear for guided missiles, 
supersonic aircraft and other mili- 
tary equipment. In the commercial 
and industrial field, the new recti- 
fiers are designed for manufac- 
turers of power supplies, magnetic 
amplifiers, communications equip 
ment, and many types of compu- 
ters, whose bulk can be greatly 
reduced by use of the tiny semicon- 
ductors instead of vacuum tubes or 
selenium rectifiers. They are avail- 
able in 6 voltage ranges, capable 
of handling voltages as high as 
1,000 v, with d-c output currents 
on the order of 300 to 400 ma. They 
operate at temperatures as high as 
200 € 


Literature 


Electronic Test Instruments. 
Shasta Division, Beckman Instru- 
ments, Inc., P. O. Box 296, Station 
A, Richmond, Calif., has available 
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STANDARD RECORDING & PLAYBACK HEADS 


Precision multi-track heads, shielded for negli- 
gible cross talk. Precision gap alignment for 
uniform time and phase reproduction among the 
various tracks. Encapsulated in thermosetting 
resin. Complete range available from 2 tracks on 
14” tape, to 42 tracks on 2” tape—for use in data 
processing equipment, analog and digital work, 
telemetering, and automatic control. 

WRITE FOR BULLETIN 55-B 


Ra 6 MENS ST Di OS 


RECORDERS— PORTABLE & LABORATORY 


Portable recorders, flight-proved to withstand 
extreme conditions, furnished as self-contained 
units or subdivided for space/ weight distribution. 
Laboratory recorders are available with complete 
reproducing systems as an integral unit. Both 
have a full range of speeds for direct recording or 
recording by FM, PWM, or digital pulse —with 
full wow and flutter compensation 

WRITE FOR BULLETINS 54-D AND 54-E 


SS ATES 
REPRODUCERS 


These unitized assemblies reproduce data from 
all Davies recorders with unparalleled accuracy 
They include a tape transport mechanism, a 
speed control servo, and playback amplifiers with 
power supply, for direct recorded, PWM, or 
digital signals; and a high stability discriminator, 
in addition, for FM carrier systems. Units are 
available individually or as a complete system 
WRITE FOR BULLETIN 54-D 

INN 5 BAO ORE Tae 
AUTOMATIC WAVE ANALYZER 
This heterodyne type analyzer provides a com- 
plete fourier analysis (amplitude vs. frequency) 
of up to 14 inputs—all automatically. It is 
adaptable to any source supplying a repetitive 
signal in the range of 3 to 2000 cps to analyze 
signals from vibration, transients, noise, shock, 
power lines, ete. 
WRITE FOR BULLETIN 54-C 


La V, Le €. LABORATORIES, INC. 


4705 Queensbury Road « Riverdale, Maryland 
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SIDELIGHTS ON THE SCIENTISTS number 2 of a series 


Some of the young fellows on our staff 


have hee n analy ing our iles oy pe rsonal 
yous y | 

data regarding scientists and ( ngineers 

wre at Hugely ‘hat group 

here at Hughes. What grou 


characteristics would be found? 


With additional facts cheerfully contributed 
by their colleagues the y have come up 
with a score of relationships—some 
amusing, some quite surprising. We shall 
chart the most interesting 


results for you in this series, 


In our laboratories here at Hughes, more than 
half of the engineers and scientists have had 
one or more years of graduate work, one in 
four has his Master's, one in 15 his Doctor's. 
The Hughes research program is of wide 
variety and scope, affording exceptional free- 
dom as well as exceptional facilities for these 
people. Indeed, it would be hard to find a 
more exciting and rewarding human climate 
for a career in science, Too, the professional 
level is being stepped up continually to insure 
our future success in commercial as well as 
military work. 

Hughes is pre-eminent as a developer and 
manufacturer of airborne electronic systems, 
Our program includes military projects in 
ground and airborne electronics, guided 
missiles, automatic control, synthetic intelli- 
gence, Projects ot broader commercial and 
scientific interest include research in semi- 
conductors, electron tubes, digital and analog 
computation, data handling, navigation, pro= 
duction automation, 


332 


NUMBER OF PATENTS 


Data obtained from a 20 
profe al engines 
and Development Laboratorice 


Ricut Now the Laboratories in 
Culver City, California, and the 
Missile Production facility in Tucson, 
Arizona, have positions open for 
engineers who are experienced in any 


or all phases of Test Equipment Design. 


SCIENTIFIC STAPP RELATIONS 


Hughes 


RESEARCH AND DEVELOPMENT 


LABORATORIES 


Culver City, Los Angeles County, California 


NEW PRODUCTS (continued 


a new 8-page catalog describing 
its line of electronic test instru- 
mentation including expanded scale 
voltmeters and frequency meters, 
vtvm’s, oscillators, resistance 
bridges, power supplies, wide-band 
amplifiers, WWV receiver, decade 
inductor and various accessories. 


Fluorocarbon Plastics. United 
States Gasket Co., P. O. Box 93, 
Camden, N. J. Those interested in 
Fluorocarbon plastics in their prod- 
ucts will find a 20-page brochure 
helpful “Inside U.S.G.” is a 
concise, word and picture story of 
the company—fabricators of 
Teflon, Kel-F, Bakelite Fluoro- 
thene, and similar engineered plas- 
tics—and how it functions as a 
supplier of these plastics for elec- 
tronic purposes. It highlights the 
specialized engineering and pro- 
duction facilities available to 
customer manufacturers to assure 
sound application and the most 
economical production of their re- 
quirements, 
Ask for bulleting No. IN-554. 


Electronic Design and Manufac- 
ture. Electronic Products Corp., 
322 State St., Santa Barbara, Calif., 
has released a bulletin describing 
facilities for the design and man- 
ufacture of electronic equipment 
for military and industrial applica- 
tions. The bulletin describes the 
company’s facilities for the fabrica- 
tion of cables and electrical wiring 
harness assemblies including fa- 
cilities for braiding and molding. 

The bulletin also tells of the 
company’s activities in the as- 
sembly of electronic devices, de- 
sign and manufacture of specialized 
electronic test equipment, power 
supplies, subminiature electronic 
assemblies and etched-circuit wir- 
ing. 


Vibration Measurement. General 
Radio Co., 275 Massachusetts Ave., 
Cambridge 39, Mass. A 64-page 
booklet covers the meaning of vi- 
bration terms, description of vi- 
bration-measuring instruments, 
procedures, typical examples, and 
interpretation of results. Unwanted 
vibration, like noise, plagues nearly 
every industry and plant at one 
time or another. 

There are also many types of 
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NEW PRODUCTS continued 


desirable vibrations. The first step 
toward understanding what is hap- 
pening in all these cases is the 
measurement of the vibration, and 
a useful guide for this work is the 
“Measurement of Vibration.” 


Calibrator. Allegany Instrument 
Co., 1000 Oldtown Road, Cumber- 
land, Md. A single-sheet bulletin 
illustrates and describes the type 


TE PRE a 


C calibrator, a universal tool for 
the standardization of wire strain 
gages, transducers and thermo- 
couples. Features, operation in- 
formation and specifications are 


given. Price of the unit discussed 3 reasons 


is $650. 


Electronically Regulated Power why your 


Supplies. Tare Electronics Inc., . 

48 Urban Ave., Westbury, N. Y. A h t h y th 

new data sheet describes a line of eS U IS C 

four power supplies, electronically 

regulated and designed to meet the 

extremely close tolerances encount- Berkeley Lele 4 ae re aattiiay a METER oe 
ered in color and monochrome tele- 

vision. Specifications for units 

with output currents ranging from 


50 ma to 600 ma are given. im Wider Frequency Coverage... 


0-42 mc without plug-ins, extendable to 515 me with 


High-Frequency Resistors. Inter- Model 5580 VHF-UHF converter 


national Resistance Co., 401 North 


Broad St., Philadelphia 8, Pa., has YA Universal-Instrument Versatility... 


announced catalog data bulletin F-3 a frequency ratio meter, 0-1 mc period meter, 1» sec to 
containing comprehensive data on 10.000.000 sec time interval meter, 0-2 mc EPUT* meter, 
characteristics, applications, resist- or | mc counter 

ance values, tolerances, termina- . 

tions, insulation and voltage rating eF Reasonably Priced... 

for type HFR high-frequency re- unmatched in range, precision and utility at anywhere 
sistors, Included are charts and near the price 


graphs, 


BRIEF SPECIFICATIONS 
Electronic Frequency Meter. Hew- Frequency Meas. Range: 0 cycles to 42 & 

- Time Interval Meas. Range 
lett-Packard Co., 275 Page Mill FEATURES a ee 


Period Meas. Range: 0 to 


Road, Palo Alto, Calif. Volume 7, Dire é out amy f wm ® 


Y ° Input Requirements: 0 1 
No. 1 of the Journal illustrates and Time Bases: Frequé 


describes the model 500 B electronic asintar. dial snalog ci cae oor 
frequency meter, a 3-cps to 100-ke «Lc 

° ° ° ° ° 4 aD y 
unit with discriminator output and 7 Crystal Stability: Ten 
expandable scale. Complete tech- , ’ oe (enery worn 

‘ a ' $ t 3 Display Time 21 
nical specifications are listed. Also Power Requirements 
included are specifications for the “FOVISION at Trequer 260 watt 

[ Dimensions 

Price 


l 
Accuracy 


' 


electronic tachometer indicator. 


TV — ther f ency meter offers all the advan- 
Master TV Manual. Blonder- adic No other frequency m 


: tages of the Model 5571 — why settle for less? 
Tongue Laboratories, Inc., 526 Write now for complete technical and appli- 
North Ave., Westfield, N. J. A 12- cations dato; please address Dept G.12 


page master tv installation manual 


discusses all types of multiple tv LCA diviste 

systems, industrial tv systems and 

the proper use of Masterline equip- BECKMAN INSTRUMENTS IN¢ 
ment. Illustrated sections cover INDUSTRIAL CONTROL SYSTEMS mrigns . a 
antenna and line installation, signal ANALOG COMPUTERS COUNTERS + TEST & NUCLEAR INSTRUMENTS 
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S 8 ° distribution, closed-circuit tv, sys- 

Corrections of Product Listings for the | em 'nsissciasc ssa tonenoo 
ing procedures, 

* j * Simplified charts and tables, with 

1955-1 956 Flectronics Buyers Guide specific examples, show how to cal- 

culate signal levels at any point. 

All the company’s amplifiers, con- 

verters, tapoffs and accessories are 


BOLD FACING AND ADVERTISING PAGE NUMBER ARE fully described. Also offered is free 


eo engineering assistance. 
OMITTED IN THE FOLLOWING: 


Infrared Radiation Pyrometers. 

AUTOMATIC ELECTRIC MFG. CO., Servo Corp. of America, 20-20 

62 State St., Jericho Turnpike, New Hyde Park, 

Mankato, Minn. L. I., N. Y. A new 4-page brochure 

ADVERTISING PAGE 560 describes 2 infrared radiation pyro- 
RELAYS TIMERS-—Automatic Cycl meters. The IR-2 is an industrial 
npulee TUASRC. Acrcenntic innervel instrument designed for tempera- 
Leuhine TIMERS—Aut we ture measurement of moving ob- 
OMREHG NESet jects in process as well as the loca- 

Power TIMERS—Cycle tion of hot spots in inaccessible 


Sensitive . 

at Diheletene TIMERS—Motor Operated ae or - 
‘ 1e IR-1 discussed covers a nomi- 
Telephone TIMERS —Mutticontoct nal temperature range of ambient 
Time Delay TIMERS—Sequence to 1,000 C. As a control instru- 
: on ment, the unit described is highly 
SWITCHES—Time suitable for fine measurements. As 
a control instrument it is outstand- 
ing for processes requiring high 

sensitivity near ambient. 


Bobbin Winder. Geo. Stevens Mfg. 

C » )» as ' > ‘ £ Jato Ss 
DIMCO-GRAY CO., 0.5 Inc., 1 ulaski Road at Peter on, 
207 E. 6th St. Pee hg available : 
Dayton, Ohio data sheet on the new compac 


ADVERTISING PAGE 678 front-loading multiple-head adjust- 
able-length bobbin winder. Model 


FASTENERS & FASTENING SWITCHES—Time 314-AM8 is pictured and completely 

DEVICES TIMERS—Automatic Interval described. 

INSULATION PARTS TIMERS—Motor Operated Technical data include dimen- 
Plastic Insulation Parts sions, weights, types of windings, 
Molded coil o-d and length, maximum dis- 

tance between winding centers, 

KNOBS wire sizes, tension equipment, built- 


RELAYS in adjustable cam, gears, slow- 
start and winding speed, new one- 
way clutch, set up time, motor 
equipment, brake, counter, instant 
reset and start, automatic one-shot 
lubrication and new instant auto- 
matic brake release. 


Time Delay 


EMELOID CO., INC., Dielectric Capacitors. Corson 

1239 Central Ave., Electric Mfg. Corp., 540 39th St., 

Hillside 5, N. J Union City N, J. A 2-page, 2-color 

ADVERTISING PAGE 539 catalog sheet describes and lists a 
KNOBS new line of  ultrahigh-stability 
polystyrene dielectric capacitors. 


. 5 The capacitors discussed are de- 
ABP electronics ABC signed for use where low leakage 
and low dielectric absorption are 


A McGraw-Hill Publication 330 West 42nd St., New York 36 important. The sheet shows stan- 
dard units which come in bathtub 
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and rectangular can types in 200, 
100 and 600-v ratings, from 0.05 
to 25 yf. Also described are 
special units which may be ordered 
with a variety of housings and ter- 
minals, still lower temperature 
coefficients, higher insulation re 
sistance, silicone impregnation, 
lower power factors, lower retrace, 
and other special specifications. 


Resistors. International Resist 
ance Co., 401 North Broad St., 
Philadelphia 8, Pa. Catalog data 
bulletin P-2a covers types PW-7 
and PW-10 resistors. Comprehen- 
sive data on applications, design 
and construction, characteristics, 
ranges, power ratings, tolerance, 
stamping and derating are given. 
Charts and graphs are included. 


Electromanometer. Consolidated 
Engineering Corp., 300 N. Sierra 
Madre Villa, Pasadena 15, Calif. 
Bulletin 1547 illustrates and des- 
cribes the type 37-103 Electroman- 
ometer, a precision, pressure- 
measuring instrument. <A_ func- 
tional diagram is included, along 
with pressure balance information, 
specifications, applications and 
readout methods. A price list for 
the type 37-103 Electromanometer 
system is also included 


Captured Spot Displacement Fol- 
lower. The Optronic Co., 136 
Caputo Lane, San Jose, Calif. A 12- 
page folder illustrates and des- 
cribes the Optron, a device for 
measuring displacement, runout or 
vibration of oscillating or rotating 
parts from lyin. to 5 in. with 
frequency response from 0 to 100,- 
000 eps. 

The captured spot displacement 
follower discussed may be used to 
measure amplitude and frequency 
of any displacement or vibration 
within the specified ranges. Prin 
ciple of operation, component des 
cription, overall assembly and 


specifications are included. 


Cable Harness Tester. Industrial 
Instruments Inc., 89 Commerce 
Road, Cedar Grove, N. J. A single- 
sheet bulletin illustrates and 
describes the type A-1 electric cable 
harness tester, a compact, rugged 
instrument. The tester discussed 


make continuit measurements, 


oS ne ae ae Re 


* 


CROWAVE POWER 
ASUREMENT = 


Peotk é Kw 
vSwe 


Freq range 


Bowe um 
26 to 3.95 ume 


With Adapters 
2.6 to 18.0 ume 


li ale 


WATT METER 
TERMINATION 


- — 


WATTMETERS 
...+ for obtaining direct po 
readings in testing electro 
equipment — without 


Three of the world’s largest producers of electronic equip 

ment have recently made CUBIC Calorimetric Wattmeters 

standard test equipment in their laboratories and plants 

For very good reason. No other instrument designed for 
power measurement gives you direct power readings with such precision, 
and yet so simple in its application 


The model shown is the MC-1B for power measurement from 2600 to 
26,500 MC. Also available are the models MCX-IA (coaxial type) for 
power measurement from 100 to 3000 MC, and MCL-IA (L-Band wave 
guide type) for power measurement from 1120 to 2600 MC 


Whether checking field equipment, developing or making acceptance 
tests on new equipment or magnetrons in the lab, or in production, one of 
CUBIC'S Calorimetric Wattmeters will be an invaluable addition to your 
test equipment. Standard laboratories calibrate secondary power devise, 
especially bridge type bolometer instruments Exact calibration is pro 
vided month to month 


Write for more information, and ask for our catalog of other test equip 
ment and waveguide components. Or if you have a problem in development 
or engineering, CUBIC offers the services of its engineering staff and foci 
ties in its solution, 


CORPORATION 


esate ama a 


RESEARCH...DEVELOPMENT 


2481 CANON STREET 
SAN DIEGO, 6 CALIFORNIA 
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Models 611 and Gi2 are popular insulation resistance tests, dielec- 
instruments in research and design tric strength tests, and provides 
laboratories, vacuum tube plants, 
transmitter manufacturing plants, 
and in fixed and mobile communi- : 
cation services. in production or maintenance work. 


Price is included. 


terminations for the use of external 
instruments. It is designed for use 


They are ruggedly built for portable 
use, and are as simple to use as a D.C. J a ad : 
voltmeter. The power absorbing load Precision Instruments. Allen 5. 
resistor is non-radiating, thus prevent- DuMont Laboratories. Inc., 760 
ing transmission of unwanted signals Bloomfield Ave., Clifton, N. J. A 
which interfere with message traffic 


recent pocket-sized folder cove) 
in communication services. 


13 new precision instruments. In 
Frequency range: 30 to 500 MC (30 to cluded are 5 cro’s including 21 
1,000 MC by special calibration) 
Impedance: 51.55 OHMS —VSWR less . 4 > 
he ver the range of d- 
than 1.1 


Accuracy: Within 5%, of full scale 20 mec; 4 new oscillograph-reco) 


TERMALINE Input connector: Female "N" which mates ameras; new high-quality vtv1 


with UG-21 or UG-21B. Adapter and 2 low-distortion  oscillat 
DIRECT READING UG.-146/U is supplied to mate with 


illustrations, brief details 
VHF plug, PL259. 
R. F. WATTMETERS yr ‘Ss are given 
(DUAL RANGE) Special Scale Model “61s” are avail- 
MODEL 611—0-15 ond 0-60 Wotts able as low as '/) watt full scale, and Precision Cleaning. Cobehn, In 
MODEL 612~—0-20 ond 0-80 Worts other models as high as 5 KW full scale. Caldwell, N. J. An 
IMPEDANCE —51'4 Ohms Catalog Furnished on Request 


indicator, portable field unit, 


8-page folder 
deals with a solvent and equipment 


that safely spray cleans electronic 

VAN GROOS 
id ia BP | COMPANY components, contact points and 
Sherman Oaks, Cal. precision instruments; and removes 
ELECTRONIC CORP. RON MERRITT oil and grease, rosin flux, abrasives, 
1800 EAST 38" ST,, CLEVELAND 14, OHIO COMPANY lapping compounds and dust, dirt 


Pa Ve Meer PM ELA 011171] ils and lint. 


The Cobehn solvent and eq 
ment are described with an illu 
tration of a typical installation of 
a bench unit. The booklet discusses 
the company’s engineering service 
which is available without cost or 
obligation Also available is a 
single page list of satisfied user 
companies of this technique of 
precision cleaning. 


Boron-Carbon Precistors. Inte 
All these eee and more... for national Resistance Co., 401 North 


’ 


YOUR BEST CONNECTIONS | Broad St., Philadelphia 8, Pa. An 


illustrated description of 4-watt 
U/L AND CSA TESTED | HIL-RUGGED STRENGTH molded Boron-Carbon precistors is 


PURE COPPER aS-USABLE contained in catalog data bulletin 


B-8a. It includes comprehensive 
100°. CONDUCTIVITY ALL WIRE SIZES 


data on characteristics, applica- 

COOLER OPERATION ECONOMICAL : ; . 
tions, wattage rating, tolerance, di- 

ware eon mensions and insulation. Charts 


80-PAGE CATALOG and graphs are also shown. 


* a ‘ — 
1LSCO CORPORATION Lubricants. The Alpha Molykote 


Corp., 65 Harvard Ave., Stamford, 


5753 Mariemont Ave. Conn. Bulletin 103-A is a 4-page 2- 


Cincinnati 27, Ohio 


color catalog of the variety of 
Molykote lubricants now available 
to industry. It lists 17 types of this 
molybdenum disulfide lubricant line 
and features a complete explana- 
tion, with diagrams, of the im- 
portance of this compound in ex- 
treme bearing pressure, and high, 


For additional information on all items on this page, use post card on last page December, 1955 — ELECTRONICS 





NEW PRODUCTS continued 


low and normal temperature lubri- 
cation applications. Five new Moly- 
kote lubricants are discussed. 

Also included is a selector chart 
which describes each Molykote 
type, the kind of carrier used in it, 
the temperature range in which it 
operates best, and the _ proper 
method of application 


Subminiature Relays. Elgin-Neo- 
matic, Inc., 2435 N. Naomi St., 
Burbank, Calif., has issued a new 
brochure illustrating rugged sub- 
miniature relays designed for a 
wide variety of high-precision ap- 
plications. The brochure includes 
the Neomite, a tiny precision relay, 
built in a standard transistor case 
for transistorized circuitry. 

Also featured are the Neomatic 
VK and VR series, lightweight, 
compact units with excellent vibra- 
tion resistance due to counterbal- 
anced armature design. The bro 
chure lists a variety of enclosures 
available in the VR and VK series 
and a complete rundown on speci 
fications. 


Wire-Wound Resistors. Inter 
national Resistance Co., 401 North 
Broad St., Philadelphia 8, Pa. Type 
MW wire-wound resistors are cov- 
ered in the 4-page bulletin B-2a 
Comprehensive data on construc 
tion, tolerance, power rating, mark 
ing, humidity, adaptability and fre 
quency characteristics are given 
Detailed charts and graphs are in 


cluded. 


Precision Indicators. Minneapolis 
Honeywell Regulator Co., Wayne 
and Windrim Aves., Philadelphia 
44, Pa. Data sheet No. 10.02a 
gives specifications, dimensions and 
operating characteristics of the 
Brown-Rubicon precisien indicator 
Now available in two overall ranges, 
the instruments described greatly 
speed laboratory-type — electrical 
measurements 


Infrared Detectors. Barnes Engi 
neering Co., 30 Commerce Road, 
Stamford, Conn. The latest type 
of mfrared detectors used as sens- 
ing elements in radiometers, pyro 
meters, infrared spectrometers and 
other infrared instruments are de- 
scribed in a new bulletin called 
“OptiTherm Infrared Detectors.” 
It covers the characteristics, con- 


TIG’s New 800A 


VACUUM TUBE 
VOLTMETER’ 


A MEASUREMENT LABORATORY IN ONE 
COMPACT INSTRUMENT 


featuring 


@ Wider ranges of current, 
voltage and resistance ® Very high stability 


® High accuracy ® Wide frequency range 
® Portability ® Rugged construction 


UNMATCHED IN RANGE 


DC and AC Volts a full decade lower (0.1V to 1000V, full scales) 


Resistance values a full decade lower and higher 
(0.02 ohms to 5000 megohms) 


Current values from 1 millimicroampere to 100 MA (full scales) 


Sale of the Instrument Division of Technology Instrument 
Corporation to Acton Laboratories, Inc. becomes effec 
tive January 1, 1956. With the transfer, Acton Labs 
adds to its own high precision instruments the full, 
industry-endorsed TIC line. Acton Laboratories’ ex 
panded staff means stepped up deliveries its ex 
perience in the manufacture of both select lines assures 


continuing emphasis on quality 


"Patents applied for 


RRA SECU L a D Lt 


533 Main Street, Acton, Mass. COlonial 3-7711 
West Coast Plant Box 3941, No. Hollywood, Calif. POplar 5-8620 
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NEW PRODUCTS continued 


* 
e ectronic struction, circuitry and uses of 


these high-speed thermistor-typ: 
sensing elements 


ower a. , é / , | Four-Watt Resistors. Interna- 


if hi.) Aaa tional Resistance Co., 401 North 

‘ i C ttain wa vo Broad St., Philadelphia 8, Pa. Cat- 

to S are at , Se alog data bulletin P-la illustrates 
= ; i and describes the type PW-4 4- 

iy | : watt resistors. It contains compre- 
hensive data on tests, applications, 


M Electronics, Ir 


40,000 watt model PP-40/40-A 1 ranges, tolerance, stamping, rating 


Electronic Power Supply " and derating. Two graphs are in- 
cluded 
Pioneered by 
LM Electronics, the Power Supply. Technical Advisory 
advanced design of these new Associates Corp., 30 Broad St., New 
electronic power supplies provides up to 125,000 watts of audio fre York 4, N. Y. A single-page bul 
quency power, permits vibration test programming unattainable by letin covers the AC700 power sup 
other means. Systems using LM power supply units can produce single ply, a unit designed for use in 
sweep-range sine wave, complex wave, noise, and flight simulation 
vibrations with unmatched ease and accuracy. Designed for labora 
tory, production and field use, LM electronic power supplies also have 
wide applications as variable frequency power sources and ultrasonic ss 
The automatically recycling timer 


generators ; + ie , 
discussed allows precise timing of 
WRITE TODAY | were LM the heating cycle overa wide range. 


eer tans i! - ' ELECTRONICS INC. Output current is continuously var- 


5017 EXPOSITION BLVD., LOS ANGELES 16, CALIF iable up to 25 amperes. Full speci- 


test oudeteont Mipuitic 2-6618 fications are listed in the bulletin 


critical resistance heating applica- 
tions, for example the heat seal 


ing of glass diodes. 


a . . . _ - Price ot t} ( power ipply described 
is $350. 


VTVM's. Technology Instrument 
Corp., 531 Main St., Acton, Mass., 
has prepared an 8-page brochure 
describing the outstanding features 
of its new extended range type 
800A and 800B vtvm’s. The 800A 
is priced at $275; the 800B, $325. 
Die-cut into the shape of the in- 


struments, the brochure explains 
MODELS COVERING, 0-1400 me; - ven madd ‘ aes 3 ‘ 
WIDE SWEEP WIDTHS, up to 85% of their operation and use in simple 
center freq.; HIGH OUTPUT VOLT terms 
AGE, 1 volt into $0 ohms at fundamentcal 7 y 4 : 
frequency; LOW LEAKAGE, sufficiently Also available is Laboratory Re- 
low (oO permit Measurements at maximum i. . 7 “mn ail 
receiver gain; LOW MAINTENANCE port No. 16, entitled “Basic Theory 
standard receiving4type tubes (GAF4A for a , _ 
UHF), laced cable Saenon and terminal of the Type 800A Vacuum Tube 
: Peal Wine bt Suded G Voltmeter,” which discusses in de- 
0 Su nerate . ; $ 
Complete Line of pucep Generators tail the design consideration, giv- 
Model SX-3A ing basic circuits and development 
logic. Die-cut brochure No, 1-105 


prtttcceeee nila and Laboratory Report No. 16 are 


PLEASE SEND PLEASE HAVE 
NEW COMPLETE REPRESENTATIVE 
LINE CATALOG CALL 


NAME 

COMPANY = Ss 

ADDRESS. poets tT 
State 


available upon written request. 


Delay Lines. Helipot Corp., 916 
Meridian Ave., South Pasadena, 
Calif., has available the second 
technical paper on Helidel delay 
INDUSTRIES lines, entitled “Criteria and Test 


73 WN. 2nd Ave. Procedures for Electromagnetic 
Beech Grove, Indiana 


ee 


Delay Lines.” Technical paper No. 
491 discusses general types of fixed 
and variable electromagnetic delay 
lines and defines conventional ter- 
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Genisco’s New GOH Acceler 


mt VIBRATIONAL 


ACCELERATIONS 
of 15 G’s up to 2000 cps 


PHYSICAL DIMENSIONS 
OVERALL HEIGHT 
OVERALL WIDTH 
OVERALL DEPTH 
WEIGHT 


Hermetically sealed 


This newest Genisco Accelerometer is a 
rugged, oil-damped, potentiometer-type 
instrument designed to operate in the most 
severe missile and aircraft vibrational envi- 
ronment. For example, in a recent produc- 
tion test the GOH performed satisfactorily 
after vibrational environment of 15 G’s up to 
2000 eps. As further proof of its ruggedness, 
the GOH will withstand 40-G shocks of 
millisecond duration on the sensitive axis, 
and steady-state accelerations of 30 G’s on 
the non-sensitive axes and 10 G’s on the sen- 
sitive axis without damage 


HEATING ELEMENT AVAILABLE — A thermo- 
stat-controlled, internal heater may be 
installed in the GOH to keep operating char- 
acteristics constant between 50° F. and 
160° F. However, thermostat operation is 
limited to 60,000 feet or less, 95% relative 
humidity at 160° F., and a vibrational en- 
vironment of 10 G's up to 500 eps. 


SPECIFICATIONS 


Ranges: + 1G to £3 G's inclusive. 

Natural Frequencies: 7 cps. to 12 cps. 

Nominal Damping: 0.65 of critical at 75° F, 
Values between 0.4 to | set if desired. 

Resistance: 14000 ohms (= 5%); center 
tap at 0 G-point. Other resistances 
also supplied. 

Potentiometer Voltage: Up to 60 volts. 

Resolution: One part in 300 for standard 
potentiometer. 

Noise Levels: Less than 10 mv at 0.1 ma 
brush current. 

Linearity: Within 1% of full scale from best 
straight line through calibration points. 


Complete technical data on the GOH and other 
Genisco Accelerometers and Pressure Transducers is 
available from Genisco, Incorporated, 2233 Federal 
Avenue, Los Angeles 64, California. Write for your 


copy today. 
RELIABILITY FIRST 


INCORPORATED 


ELECTRONICS 
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minology. Common delay-line dis 


tortions are illustrated, methods for 


correction are analyzed, test pro 
cedures (both pulse and sinusoidal) 
and 


earity 


measuring lin- 
shift are de 


methods for 
and phase 


scribed. 


Deposited Carbon Resistors. Inter 
national Resistance Co., 401 North 
Broad St., Philadelphia 8, Pa. Com- 
prehensive data 
specifications, 


on tests, appli- 


cations, tolerance, 


ranges, performance and dimen 
sions of deposited carbon resistors 
are available. Detailed charts and 
graphs are given in the 4-page cat 


alog data bulletin B-4a 


Vitreous-Enameled Resistors. Oh 
mite Mfg. Co., 3680 
Skokie, Ill. A 
147, gives 

tures of the 
small 
eled 

shows the two 
10 w, 
vide range of 
Also 


Howard St 
bulletin, No. 


¢ 


and fea 


2-page 
spec ifications 
company’s new line 
wire vitreous-enam 


5 and 


-wound, 
Ww ith 


s1Zes 


resistors axial 
rated 
that are carried in stock in a 
resistance value 


schedule 


shown is a price 


Bulletin. DeJUR-Amsco 
15-01 Northern Blvd., 
Island City 1, N. Y. A 
bulletin 


Connector 
Corp., Long 
2-page 
describe 


illustrated color 


features of the new 37-contact Con 
tinental connector suitable for air 
borne 
trical 
mounting and clearance dimensions 
Write for bulletin 


electronics. It includes elec 


and mechanical ratings, 
and diagrams. 


CCC20. 


Building Blocks. 
America, 20-20 Jericho 
New Hyde Park, I 
page 
tile array of 


Servo Corp. of 
Turnpike, 
oe ae 
brochure describes a versa 
electromechanical 
general purpose analog computer 
Called the Servoma 
building blocks, 


ponent 


components. 
tion various com- 
provide the 


control, de 


combinations 
means for industrial 


sign and mathematical problem 
demonstration 
The 
coordinated 
which 
ther in all the 


and elec 


solving, classroom 


and data unite 


dist 


lar assemblies 


processing. 
issed are modu 
match each 
important me 
chanical 


tronic specifica 


tion Featured are the Servo- 


scope for analysis of and 
hifts, the 


breadboarding 


phase 
vain Servoboard for 


electromechanical! 


ROTARY 


POWER 
SUPPLIES 


ROTARY POWER 
1S BEST 


The “‘clop-clop” of 
Old Bess gave 
Grandma's buggy ride 
more vibration than the 
smooth Rotary Power 
of today's modern au 
tomobiles. ROTARY 
POWER is best for mo 
bile radio, too 
and for all DC to AC 
conversion smoother 
» more dependable 


Fr OC TO AC CONVERTERS 


For operating tape re 
corders, dictating mo 


po” chines, amplifiers and 

other 110-volt radio- 
storage batteries. Used 
program producers, exec 


oudio devices from DC or 
by broadcast studios 
utives, salesmen and other 


DUO-VOLT GENEMOTORS 


field workers 
The preferred power sup 
ply for 2-way mobile radio 
installations. Operates 
from either 6 or 12-volt batteries. Carter Gene 
motors are standard equipment in leading makes 
of auto, aircraft 


railroad, vwtility and marine 


communications 


CHANGE-A-VOLT DYNAMOTORS 


Operates 6-volt mobile radio 
sets from 12-volt automobile 
botteries also from 24, 32 
and 64-volt battery power 
One of many Carter Dynamo 
Made by the 
world’s largest, exclusive man 
vfacturer of rotary power sup 
plies 


BE SURE BE SATISFIED 
AC can be produced by revers 
ing the flow of DC, like throw 
ing a switch 120 times a sec 
ond. But ROTARY converters 
actually generate AC voltage 
from an alternator, same as 
utility stations. That is why 
ROTARY power is such clean 
AC, so dependable essen 
a! for hash-free operation of 


tor models 


BE SAFE. 
———r;, 


recorders from DC power 


MAIL COUPON for illus trated bulletin 
with complete mechanical and 
electrical specifications and peformance 
charts Motor Co Chicago 47 


Prete eee ee wee eee eee K*y 


rier : 
1 


gPlease send illustrated literature containing com-§ 
plete information on Carter ‘Custom 
gverters and [] Dynamotor Powe: Supplies 


1 NAME 


Carter 


' 

4 CARTER MOTOR CO 
2646 N. Maplewood Ave 

g Chicago 47, Winois 


Con i 


: Address 


i 

i 

i 

§ cir Stat ‘ 
y state 

J 
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| tw CODE 
MARKING 
INKS 


| For Resistors 
and Capacitors. 

| For Machine or Hand 
Application. 


Whatever the substance, Phillips | 


has an ink to mark it permanently | 


and legibly--or can make one. 
| Marking experts insist on “Clear 
Print’ Wood Block Stomp Pads 


and Opaque Inks, They get clear, | 
i sharp, fost-drying impressions. | 
) Also inks for brush, pen, stencil or 
ope 


machine application available in | 


a variety of colors and quantity 


| containers, 
j 


| W Quick Laboratory Service ! 


| 


On Your Problem Markings. 


PART No %& To Permanently Mark . . . 
| Metals, Plastics, Glass, Wood, 
Paper, Leather, Ceramics— 


glazed, varnished or lacquered | 


surfaces and virtually every 
other known material. 


FOR vane va 
FREE 


CHULIEAD co can Print 


L.A. PHILLIPS, President 


ea 


PROCESS CO. INC. 


192 MILL STREET 
ROCHESTER 14,N.Y. 
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NEW PRODUCTS continued 
assemblies, amplifiers, modulators, 
demodulators, corrective network, 
power supplies, jack panels and 
cabinetry. 


Nuclear Reactor Brochure. Min- 
neapolis-Honeywell Regulator Co., 
Wayne and Windrim Aves., Phil 
adelphia 44, Pa., has available a 
brochure reviewing the amplifiers, 
power supplies, detectors and 
recorders applicable to nuclear re 
actor control. An illustration of 
typical reactor-control instrumen 
tation is also shown along with 
panels in operation. Readers are 
invited to request the brochure on 


their own letterheads. 


General Ceram 
A 4-page 
describes 


Magnetic Cores. 
ics Corp., Keasbey, N. J. 
folder 
Ferramic magnetic cores. Specifi 
standard 
H are given. 


illustrates and 


cations and data on 
grades of Ferramic 
A table of magnetic properties of 
other Ferramic bodies is included 
Precision Oscilloscope. Labora 
tory For Electronics, Inc., 75 Pitts 
St., Boston 14, Mass. The model 
111 Kasy-Six, a wide-band, adapt 
able, precision oscilloscope, is des 
cribed in anew 4-page brochure. 
The leaflet describes the way ease 
of operation has been brought to 
a complex, precision piece of test 
equipment. It also describes six 
plug-in packages which make it 
possible to use the oscilloscope 
as a delayed or undelayed model, 
a gated marker generator, a_ tv 
test instrument, a video switch 


and a long sweeps generator. 


Plug-In Units. EECO Production 
Co., 506 E. First St., Santa Ana, 
Calif. The new 40-page illustrated 
catalog 827 presents circuit draw- 
ings and specifications on 36 of 
different plug-in 
units for the design, development 


the company’s 
and production of electronic 


equipment. A number of typical 


applications are also presented to . 


show the use of the units. 


Magnetic Components. Milwaukee 
Transformer Co., 5231 North Hop- 
kins St., Milwaukee 9, Wisc. A 
16-page catalog lists various trans- 
formers and other magnetic com- 
ponents manufactured by the com- 


PRECISION QUALITY 


components 


OF TUNGSTEN, 
MOLY, NICKEL CLAD WIRE, 
ALLOYS, KOVAR 


Quality controlled 

throughout production with 

Tungsten hard glass leads produced 

under General Electric Timing Control. 

Each tungsten lead is microspecially 

inspected for flaws. DKE offers highest 

quality and LOW PRICES. Send 

drawings for quotations and let us 
prove the economy of our prices. 


alt 
Ox) vs abt 


The Engineering 

Company can give you 

immediate delivery on following 
bases: 50 Watt, 3303B, 412 Indus- 
trial Base, Giant 7 Pin Bayonet, 4310 
Four Pin Jumbo, Tetrode, Hydrogen 
Thyratron Bases in both Aluminum 
and Copper up to 6.50 dia. etc. All 
bases to JAN-1A/MIL-E-1B and sub- 
jected to weights and strength tests. 


DKE HYDROGEN THYRATRON 
TUBE BASES 


& 


CALL OR WRITE FOR QUOTATIONS 
ON YOUR SPECIFIC REQUIREMENTS 


rwe BNDINBETING co 


: 27 WRIGHT ST., NEWARK 5, NJ 
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NEW PRODUCTS continued 


pany Case dimensions’ and 
ratings of many of the company’s 
stock types are given and illus- 
trated. The components described 
are engineered for commercial, in- 
dustrial, laboratory and govern- 
ment applications. 


Elapsed Time Indicators. Haydon 
Mfg. Co., Inc., Subsidiary of Gen- 
eral Time Corp., Torrington, 
Conn., announces availability of 
product engineering bulletin No. 
5 describing the new 60 and 400- 
cycle hermetically sealed total 
hour indicators now being manu- 
factured for military applications. 
Complete specifications are listed. 
The rugged running time meters 
described indicate and _ repeat 
hours-of-operation up to 10,000 on 
a dial-type face. 


Potentiometer Checker. Analogue 
Controls Inc., 37 W. 20th St., New 
York 10, N. Y. A 2-page flyer des- 
cribes the model PC-15 potenti- 
ometer checker. The calibration 
standard instrument discussed 
finds wide application in receiving 
inspection of potentiometers and 
in calibration use where system 
performance may be improved by 
trimming potentiometers in ac- 
cordance with individual error 
distribution as determined by 
comparison with an _ accurate 
standard. Complete operation in- 
formation and technical specifica- 
tions are included. 


Electronic Instruments. Krohn- 
Hite Instrument Co., 580 Massachu- 
setts Ave., Cambridge 39, Mass. 
Catalog D is a 36-page booklet giv- 
ing illustrated descriptions, chief 
features and specifications for a 
line of versatile electronic instru- 
ments. It covers 8 models of ascil- 
lators, 6 filters, 6 power supplies 
and an amplifier. Included are 4 
pages of reference material and 
suggestions for ordering. 


Electronic Thermostat. Minneapo- 
lis-Honeywell Regulator Co., 4428 
Wayne Ave., Philadelphia 44, Pa. 
‘A 16-page illustrated booklet tells 
how electronic flexibility lets you 
sequence from your thermostats 
when you want to, locate your ther- 
mostats where you want to, and 
compensate your thermostats as 


WE ARE SPECIALLY ORGANIZED 
TO HANDLE DIRECT ORDERS OR 
ENQUIRIES FROM OVERSEAS 


SPOT DELIVERIES FOR U.S. 


BILLED IN DOLLARS — 
SETTLEMENT BY YOUR CHECK 


CABLE OR AIRMAIL TODAY 


J ‘MX and SM SUBMINIATURE CONNECTORS 
N Constant 50-63-70. impedances 


TRANSRADIO LTD. 1384 Cromwell Rd. London SW7 ENGLAND — casces: resnsaao, conoon 


INCORPORATED 
solves the toughest delay line problems. 
produces rugged, efficient, reliable delay 
lines able to withstand wide temperature 


variation. 
meets delivery schedules. 


Characteristics of typical radar delay line: 
@ _ 2780 microsec. + 0.1% at 20°C 
§ 20 Mc. carrier frequency 
® 6 Mc. bandwidth 
> Less than 56 db insertion loss into 200 ohm load 
— 46 db spurious response ratio 


Do you have a delay line problem? Write for Technical Bulletin 
55 or call us today. Your inquiry will receive prompt attention. 


” 39 Talcott Road 
West Hartford 10, Conn. 
ADams 3-449} 
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WAVE FILTERS AND OSCILLATOR NETWORKS NEW PRODUCTS 
FOR FREQUENCY-DIVISION MULTIPLEX SYSTEMS 


Radio Engineering Products are leading designers and manufacturers of much as you want to, The booklet 
advanced-technique wave filters and bridge-stabilized oscillator networks for explains how electronic control of 
the voice-frequency and carrier-frequency ranges. These filters are mostly heating and air conditioning is as 
miniaturized in hermetically-sealed cases, and meet applicable military 
specifications. Standard units currently produced include those listed below. 
Delivery is from stock. 


flexible as a strand of wire. 


No. of Selenium Rectifier Design. Fed 
Service Type Function Spacing Range chans. ‘ ‘ : 
_~ —— ee eral Telephone and Radio Co., 100 
A-M Carrier- F2124 Send filter W7Ocycles 255-4835 cycles 28 ‘ ear 7 
Telegraph Kingsland Road, Clifton, N. J., has 
" F2125 Receive filter __. peg 255-4835 issued a 12-page booklet entitled 
F9610 Oscillator network 1700—Ct’ 255-4835 , somn . a : . i 7 ¥ 
£6131 Send filter 120 ” 300-4980 Federal Selenium Rectifier Design 
F826) Receive filter = * 300-4980 ° Data Guide.” It gives engineers the 
F963) Oscillator network —_—” 300-4980 
F-S Carrier- F11294 = «Send filter and ae<- 3120, 3240, : : ; os 
Telegraph, $ -}-Dx esciileter netwerk 3360 in the design of industrial and mili 
r FII291 Receive filter and = ” 3120, 3240, tary rectifiers and tells why these 
discriminator network 3360 . mn 
F11209 Low-pass filter 0 te 2950 factors are important. The explana 
Carrier-Telephone F15002 Channel filter 3-32 ke. tions are given simply and briefly, 
(Type C System) 
Carrier-Telephone F15340 Oscillator network ; 3-32 ke. 5 " 
(Type C System) applications. 
Carrier-Telephone F9511 Channel filter 4-36 ke. Ineluded in 
7 F9520 Oscillator network 4-36 ke. 
Carrier-Telephone F212! Line filter and 5-ke. crossover 
(Type C System) balancing network in and returned to the company for 
Carrier-Telephone 8910 Line filter and 3-ke. crossover 
(Type C System) balancing network z ns ; 
Currier-Telephone F1922 Line filter and 3-ke. crossover : sign. The company’s complete line 
(Type H System) balancing network of industrial rectifier products is 
We will promptly supply full information on these and other types on request. 


factors that should be considered 


and cover a wide range of rectifie) 


the data guide is a 
questionnaire which may be filled 


full evaluation of any specific de- 


also briefly described and_ illus 


RADIO ENGINEERING PRODUCTS trated. 


1080 UNIVERSITY STREET, MONTREAL 3, CANADA 


Slee ic CC s a anii- 
Telephone: UNiversity 6-6887 Cable Address: Radenpro, Montreal k lectronic ontrols. Eaton Man l 


facturing Co., Kenosha, Wisc. Com- 
plete with illustrations and circuit 
diagrams, the 16-page bulletin EC-1 
contains nontechnical, simplified in- 


MANUFACTURERS OF CARRIER-TELEGRAPH, CARRIER-TELEPHONE AND BROAD-BAND RADIO SYSTEMS 


formation on the installation, per- 
formance and maintenance of the 
basic Dynamatic electronic control 
The principles utilized to accom- 
plish stepless speed control of 
Dynamatic eddy-current rotating 
equipment, using an a-c line as the 
power source, are described in de- 
tail. Precise speed control in addi- 
tion to many other features which 


ENVIRONMENTAL a " provide individual control require 
F : ments are presented. 

13) F ‘ Photoelectric Systems. Worner 

CHAMBERS nam. | Electronic Devices, Box 118, Rankin, 

Ill. A new 20-page booklet on pho 

toelectric systems covers the uses 

of electronic equipment in industry 


TEMPERATURE HUMIDITY AND ALTITUDE AND a. tele Atl 
CABINETS TEMPERATURE CABINETS TEMPERATURE CABINETS It is written in nonengineerin; 


Sun Tepes F Series — Front Opening P” Series — Front Opening terms for easy understanding. 
F’ Series — Front Opening Renee Range Copies are available by request 


C” Series Top Opening 150° F + 500° F Temperature 
Humidity 150° F, — +500” F, 


10% to 97% Altitude : F 
Controlable above a 35° F. D.P. Up to 125,000 ft R-F Connectors. American Phen- 


Size Size Size olic Corp., 1880 South 54th Ave., 
4 cu. ft. to 72 cv. ft 4 cy. ft. to 64 cv. ft 4 cv. ft. to 64 cu. ft a 

Chicago 50, Ill, has released a new 

Write for Gile Golder 64-page D3 catalog covering the 

SUBSIDIARY OF CRAMPTON MFG. CO. following r-f connector series: N, 

BN, C, LC, UHF, BNC, HN, be- 

tween series adapters, coaxial 


made on business stationery. 
Range 
150° F. to +500° F 


141 JEFFERSON ST., HOLLAND, MICH. 
MEMBER OF ENVIRONMENTAL EQUIPMENT INSTITUTE 


= cable fittings, push-on and Sub- 
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\ 
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i} 


fe 
1 
\ 


1 
AINSLIE REFLECTORS 


GIVE ACCURATE PERFORMANCE 
\ 
Complete coordination of design, manu 
facture and performance gives permanent 
reliability to AINSLIE Reflectors We de 
liver, from stock, mesh reflectors from 4’ 
diameter to 18’; spun reflectors from 4’ to 
10’; larger sizes and radar reflectors made 


1 
on special order to your specifications 
\ 


Designed and Manufactured for 
* RADIO-ASTRONOMY 1 
* MICRO-WAVE RELAY 
* AIRCRAFT 

MISSILES 

RADAR 


Send for eur NEW 

illustrated bro 

chure. Quotatior 

on request without 

obligation We will gladly work 
with you in the devel 
opment of any unusual 


inslie 
CORPORATION 


312 QUINCY AVENUE, QUINCY, MASS. 
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NEW PRODUCTS 


minax. Dimensions, mounting 
holes, weights, impedance, materials 
and matching cable types are given 
for each connector. The DC3 also 
contains illustrated connector cable 
assembly methods for each series. 
Requests for the catalog on com 
pany or government letterhead will 


be promptly filled. 


Waveline 


Microwave optimum 


Horn Antennas. Ine., 
Caldwell, N. J. 
standard gain horns are illustrated 
ind described in a single-page loose 
leaflet. The leaf- 


describes a set of 8 horn an 


af perforated 


tenna covering the frequency 


range from 2.6 to 40.0 kme. Gain 
of each horn discussed is 15.0 db 
frequencies 


U.2 at the spe ified 


Sine and Pip Generator. Dalmo 
0., 1829 Clay St., 


Calif. A new leaflet, form GPM-3, 
small generator suited 


Santa Clara, 


describes a 
for continuous-indicating duty in 
radar instrumentation and similar 
applications. It produces simulta- 
neously a two-phase sine-wave and 
two indicating pips per revolution 

Included in the leaflet are an il 
lustration of the unit, a dimen- 
ioned outline drawing, a list of 
mechanical and electrical specifica- 
tions and performance curves relat- 
ing output voltage in volts to load 
resistance in ohms for both 20-cps 
1,200 (2.100 


rpm) and 35 cps 


rpm) operation 


Resistor Engineering Guide. In 
ternational Resistance Co., 401 
North Broad St., Philadelphia 8, Pa 
Comprehensive data on the com- 
pany’s complete line of resistors 
and special products are listed in 
1955-1956 official re 
engineering guide Data 
MIL equiv- 


standard 


the revised 
istor 
given include JAN or 
alent, rated wattage, 
tolerances, temperature rise, tem 
perature coefficient, maximum op- 
erating temperature, ohmic values 
available, dimensions and approx- 


imate prices 


Potentiometer. 

Meridian Ave., South 
Calif. A tech- 
nical paper, No. 573, tells what hap- 


pen to the 


Precision Helipot 
Corp., 916 
Pasadena, recent 
operating characteris- 
potentiometer 
Entitled 
“Precision Potentiometer Life and 


tics of a precision 


during its working life. 


e 


423% 5 pe 
Ku $4495 
Wired $79 95 


KIT $79.95. WIRED $129.50 


YOU BUILD 
KITS 
IN ONE 


EVENING- © 
but they 


last a lifetime... 
and you 


Save 50% 


38 Kits and 42 Instruments — 
| the Industry's most complete 
line of MATCHED 

TEST INSTRUMENTS 


2 = million ECO In 
struments are now in use 
the world over! That's the 
proof of EICO’s leader 
ship in Value 


fom economy ee d 
compare the EICO 
line at your Jobber 
before you buy any 
higher-priced equip- 
ment! ¥ gree with 


1050K 
KN 629.95. Wired $98.95 
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CATALOG 


eee ANTENNA SYSTEMS 
TRANSMISSION LINES 


100 pages of the most com- 
plete and comprehensive data of 
antenna equipment and radio 
frequency transmission line ever 
published! There are 80 pages 
of product description and 20 
pages of technical data .. 
plete information for the engi- 
neer planning antenna systems. 
Send in the coupon below for 
your copy. 


» com- 


Get your Copy « Fill out Coupon Now! 


ANDREW Corporation 
Dept.E-12, 363 East 75th Street 
Chicago 19, Illinois 


Name 


Title 


Company 
Name 


Address 


City ‘ Zone... State 


In this field we are: 


() Manufacturers 
C) Dealer or 


Our interests are in: 

(] Radio 
communications 

() Broadcastequipment distributor 

() Military equipment () Users 

(1) Other, please specify () Other, please specify 


| 
| 


Pett Kee ee ee eee eee ee EEE Ee 
ie 
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NEW PRODUCTS continued 


Reliability,” the discusses 
the effects of 
characteristics 


paper 
operating 
(linearity, total re- 
shaft 
play) and the operating character- 


wear on 


sistance, noise, torque and 
istics of potentiometers which are 


affected 


for increasing useful life are also 


during use. Suggestions 


given. 


Punched-Tape 


Barnes 


Control System. 
Engineering Co., 30 Com- 
Stamford, Conn. A 
brochure describing the application 
punched-tape con- 
turret lathe to 
make it completely automatic, has 


merce Road, 
of Binotrol, a 
trol system, to a 


recently been published. 

The 8-page booklet describes the 
principles of Binotrol 
and relates in detail how all of the 
motions of the lathe are completely 
controlled by the system. 

Preparation of the punched tape, 
application of binary number cod- 
ing to the lathe’s functions, and 
advantages of the lathe are 
The Binotrol 
described has an operating 
principle that is digital-to-analog, 
and contains few vacuum tubes, 


operating 


new 


also discussed, sys- 


tem 


Four-Channel Carrier System. 
Lenkurt Electric Co., San Carlos, 
Calif. Volume 4, No. 10 of the 
Demodulator illustrates and des- 
cribes the type 45CB carrier sys- 
tem, which operates in the 40 to 
76-ke frequency range, and trans- 
mits up to 4 high-quality voice and 
signaling channels over an 
wire pair. 

New design teatures incorporated 
in the system include transistors. 
Design features, block diagrams, 
frequency allocation and modula- 
tion plan, as well as possible appli- 
cations, are given. 


open- 


Photoelectric Pyrometer. Photo- 
switch Division, Electronics Corp. 
of America, 77 Broadway, Cam- 
bridge 42, Mass. The 4-page illus- 
trated bulletin PT556 contains des- 
criptive data, specifications and 
dimensions on pyrometer type P2T, 
which provides new and greater 
flexibility in the fast and accurate 
measurement and automatic control 
of high temperatures. 

The photoelectric pyrometer des- 
cribed operates over a range of 
from 1,000 to 5,000 F and will 


circult design 


Sprague’s new Type 100Z1 Pulse Trans- 
former Kit contains five multiple wind- 
ing transformers, each chosen for its 
wide range of practical application. Com- 
plete technical data on each of the trans- 
formers is included in the instruction 
card in each kit so that the circuit de- 
signer may readily select the required 
windings to give transformer character- 
istics best suited for his applications, 
whether it be push-pull driver, blocking 
oscillator, pulse gating, pulse amplifier, 
or impedance matching. Electrical char- 
acteristics of the transformers in the kit 
have been designed so they may be 
matched by standard Sprague subminia- 
ture hermetically-sealed pulse transform- 
ers shown in engineering bulletin 502B. 


For complete information on this kit, 
as well as the extensive line of Sprague 
pulse transformers, write to the 
Technical Literature Section, Sprague 
Electric Company, 35 Marshall Street, 
North Adams, Massachusetts. 


CHARACTERISTICS OF KIT TRANSFORMERS 


Induct 
Pri. Leakage 
(aH) (ull) 


Max. Nom. } Avail 
P.W. Range] Ratios 
(usec) 


same as 
2027 

same as 
2027 


ea 


mark of reliability 
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NEW PRODUCTS continued) 


CONTINUOUS, DIRECT-READING 
respond to temperature changes of 


5 F, indicating this change on a 
meter and providing relay action X-BAND VAS aS MEASUREMENT 
to give a signal or to control heat- 
ing devices. Accuracy of the unit 
is practically unaffected by oxides 
or scale formation on the work, or 
by smoke or vapors between the 
pyrometer scanner and the hot ob- 
ject. Plug-in chassis design of the 
pyrometer simplifies maintenance, 
and the use of rugged industrial- 
quality components assures on-the- 
job dependability. 


Instrument Catalog. Norden-Ketay 

Corp., 555 Broadway, New York j 

9 y r , s+ i y ) 3 > . 

12, N. Y. Bulletin No. 364 is a 2% overall accuracy! 

t-page folder dealing with solid 

front Acragages. Specifications For speedy and accurate VSWR measurements in laboratory 

or production use, the CT! Model 1108 Measuring System 
= reads directly, is continuously tunable from 8,500 t6.9,600 mc 

compound, pneumatic and elec- 

tric transmitters, receiver, test, SPECIFICATIONS 

Two VSWR Ranges 1,02 to 1.2; 1.2 to 2.5 

Attenuation Scale 0 to ~; 1.5 db midscale 

Waveguide Fitting UG-39/U 

Directional Couplers, directivity over 40 db 


better than 


are yiven on pressure, vacuum, 


chemical protectors and gages 
Dimensional diagrams are _in- 
cluded 


ch ie Mi 


Potentiometers. Leeds & North- 


. . 2 we : | oe | 
rup Co., 4934 Stenton Ave., Phila- er VISION IN Sy 


delphia 44, Pa. Complete informa- 
tion about the type K-2 potentiom- 
eter is available in a 4-page data 
sheet. The publication points out WE Low NE WW 
the widespread use of this poten- 
tiometer in industrial and research 


SAN CARLOS 1, CALIFORNIA 


CARTRIDGE 


: HEATING 
urements, for instrument checking, UNIT 


labs for potential difference meas- 


and for precise temperature meas- 2 

urements. / 
This concise sheet describes the eee 

circuitry and construction of the 

type K-2 in detail, and lists the ac- 

cessories required for typical meas- 

irements Ask for data sheet = , 

E-51(3) in cartridge 


Variable Inductance Coils. North wanow STANDARD . 
Hills Electric Co., Inc., 203-18 35th a a 


Ave., Bayside 61, N. Y. A single- Ih a * 

sheet bulletin deals with a new SAME HEAT im 1/5 ? e 3s§ze 

series of miniature variable in- 

ductance coils covering the 1 to 1,- @ ANEW HIGH of 375 

000-vh range completely. a a ee 
Designed for such applications 

as video peaking, r-f and i-f ampli- OD UGHTES WEIGHT om 

fiers and filter networks, the coils ore rae 

described feature ceramic forms, 


@ LON-G-ER 


WRITE for Bulletin 355 
split bushings and locknuts, and 

SINCE 1922—DESIGNERS AND MANU 

FACTURERS OF ELECTRIC HEATING UNITS 


Recording Oscillograph. Consoli aia ELECTRI c MF G. co F 
dated Engineering Corp., 300 N. 1390 FERGUSON AVE. 


Sierra Madre Villa, Pasadena 15, ee SAINT LOUIS. 14, MOW 
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A COMPLETE SPINNING SERVICE 


FOR THE 


ELECTRONIC INDUSTRY 
Metal Spinning 


FROM 10’ PARABOLA TO THIMBLE-SIZE CASE 


Metal Pabricatiou 


COMBINES SPINNING WITH FABRICATION, 
WELDING and ANNEALING TO PRODUCE A 
FINISHED PART. (Gov't. certified welders) 


Wa Metal Shields 


ANNEALED IN OUR OWN HYDROGEN ATMOSPHERE OVEN 


COMMITMENTS SOLICITED. SEND FOR OUR BROCHURE 
WE ARE A JOB SHOP —- WE HAVE NO PRODUCT OF OUR OWN 


4 bi 


115-E Madison Street, Malden 48, Mass. 


Borg 900 Series Micropots 
offer everything you want 
in a potentiometer 


Dependability — Mechanically and 
electrically stable. Effectively 
sealed against dust and moisture. 
Versatility lto 5 gang models, 
single or double shaft, servo or Absolute Linearity Uniform re- 
bushing mount. sistance distribution. No external 


, trimming required. 
Permanent Accuracy Resistance 


element integrally molded within 
housing. Leads, taps and terminals 
firmly encapsulated 


Specifications Meets extreme 
commercial and military require- 
ments for all applications 


Long Life Scanning action dis 
tributes wear across face of bar 7 Availability Quick deliveries on 


contact. Rigid, fixed lead screw production quantities. 


Borg 1100 Series Micropots 


Accurate, dependable, long-lived. Has 9 inch 
coded leads for easy installation, Offers your 


products a competitive price advantage. 


WRITE FOR CATALOG BED-A158 


BORG EQUIPMENT DIVISION 
GEORGE W. BORG CORPORATION 
JANESVILLE, WISCONSIN 


NEW PRODUCTS continued 


illustrates 


Calif. Bulletin 1521B 
and describes the type 5-116 record- 


ing oscillograph. The unit dis- 
cussed was developed to provide 
the dynamic test-measurement field 
with a high-precision, compact, re- 
liable and extremely rugged multi- 
channel recording oscillograph. 

Features, specifications, prices 
and data on associated equipment 
and other Consolidated products are 
included. 


Flexible Electrical Insulations. 
Irvington Varnish & Insulator, Di- 
vision of Minnesota Mining & Mfg. 
Co., Irvington, N. J., has available 
a general catalog of flexible elec- 
trical insulation materials. It is a 
compilation of technical data sheets 
of the company’s products which 
are grouped into three categories: 
coated products, varnishes and 
plastic products. 

Included also are many useful 
charts and conversion tables. The 
catalog is supplied in a loose-leaf 
binder which makes it possible to 
change or add additional sheets as 
required. 


Measurement and Control Systems. 
Daytronic Corp., 216 S. Main St., 
Dayton 2, Ohio. A 6 page folder 
covers linear variable differential 
transformer measurement and con- 
trol systems for laboratory and in- 
dustry. Illustrations, specifications 
and operating principles are in- 
cluded. 


Plastic Dielectric Capacitors. The 
Gudeman Co., 340 W. Huron St., 
Chicago 10, Ill. A 6-page engineer- 
ing bulletin (No, XC-201-4) illus 
trates and gives complete technical 
information on high temperature 
165 C XC plastic film dielectric 
hermetically sealed tubular capac 
itors with exceptionally high insula 
tion resistance, low power factor, 
and low dielectric absorption. 
Included are capacitance listings, 
dimensions and voltages, dimen 
sional drawings, and engineering 
data on test voltage, life test, power 
factor, insulation resistance, capac 
itance change, moisture resistance, 
vibration and typical curves. 


Control Relay. Clark Controller 
Co., 1146 EK. 152nd St., Cleveland 
10, Ohio. A new line of sectional 
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NEW PRODUCTS continued 


» S 
pole heavy-duty 10-ampere control S it 8) oe AL i it f a 4 Lt is = 


relays, to occupy minimum panel 

space, is described in an &-page PILOT LIGHTS 
bulletin. Bulletin PL 7305-PM 

completely describes the new re- A great aid 
lays, available in models with from 


2 to 12 poles. (Up to 8 poles are . to miniaturization when 


available without double-decking) = Require a single 15/32" hole Myr 
The bulletin pictures each of the 


All lens colors 
10 models in the line; gives dimen- TT td 


Na 


All units applicable to 


sions, enclosures, features and data Mil Specifications 


on maintenance and pole conversion 
from normally-open to normally- 
closed; and lists the other litera- 
ture and layout template kits which 


: A. 
are available. 


PLASTIC 


PLATE 
Magnetic Shields. Magnetics, Inc., LIGHT 


Butler, Pa. Catalog MS-104, ASSEMBLIES 
‘*Performance-Guaranteed Mag- 


netic Shields,” describes the shield lamp. For edge lighting. Red or 
other color filters, black top 


alloys which are used, the dry B) No, €-3730-111; for Mil-7788 panels. LIGHT SHIELD SUB-MINIATURE 
hydrogen annealing process used C) No. 41930; light shield ASSEMBLY INDICATOR LIGHTS 
. : hialat a D) No, 6-1930-111; non-dimming. (All itlustrations are approx. actual size.) 
for controlling shic Iding proper- £) No. 11-1930-111; mechanical dimmer. . cuaineteineeeaaemanaaiaane 
ties, fabrication and finishes. No. 3-1930-111; polaroid dimmer. tr] Foremost Manufacturer of Pilot Lights 
Some discussion is devoted to All assemblies accommodate midget 


° . ; as flanged base lamps like this one 
mounting brackets and availability (actual size); easily replaced. Available 
of single or multiple nested shields Oe GE a a aoe SE See CORPORATION 
Any assembly available complete with lamp. 


made from Mumetal alone or with SAMPLES ON REQUEST —NO CHARGE 60 STEWART AVE. © BROOKLYN 37, N.Y 
alternate layers of Mumetal and Write for latest Catalogues and Design Brochure HYACINTH 7-7600 


copper. Thirty-three pages of work- 
ing drawings are included showing 
the diversity of shields which the 
company manufactures, and deserb- 
ing materials used. 


Battery-Operated pH Meter. Pho 

tovolt Corp., 95 Madison Ave., a 

New York 16, N. Y. Bulletin No ; CRYSTAL UNITS 
118 covers the battery-operated pH , 

meter model 125. It illustrates and exceptional as 


describes the unit which is powered High-Q elements 
by three ordinary radio batteries 
that last 2,000 hr. Price of the unit The 
described is $145 including bat 
teries and electrodes. The bulletin 
discusses a number of useful ac 
cessories which have recently been 


Write today for further 
developed, 


information. Get your copy ol 
; ven Crve 
Portable Potentiometers. Allegany a eves fact-filled Crystal 
? 
Instrument Co., 1000 Oldtown Road, erior for unsurpassed con nit Broehur 
Cumberland, Md. A 4-page foldei rol equer ‘ 
contains descriptive information R lw 
and illustrations of a line of port 
} CLZZZZ7Za 44 


able potentiometers and mil 


yuurces used to calibrate amplifies IN | H 


gain and linearity, recording 

tentiometers, millivoltmete: - HOFFMAN CORPORATION 
thermocouples Price rf ! 1] a subsidiary of the 

described are as follow Dynamics Corporation of America 

P-55 and P-55M O21); 

P-55MB. $240: and model 2. CHERRY AND NORTH STREETS fey Tah IR es RANE 


$3 15 
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| Plants and People 


Edited by WILLIAM G. ARNOLD 


Manufacturers continue to expand plants and facilities for future growth. Technical 
societies elect new officers, honor engineers for technical accomplishments. Engineers are 


promoted and move to new positions in the industry 


Mycalex Opens Synthetic Mica Plant In New Jersey 


PLANT designed solely for the pro- 
duction of synthetic mica was for- 
mally opened in Caldwell Township, 
N. J. by Synthetic Mica Corp., 
wholly owned subsidiary of the 
Mycalex Corp. of America. 

Production of the highly strategic 
material, the trade-name 
Synthamica, been under way 
for several months, At first the bulk 
of the synthetic mica produced will 
be pulverized and bonded with elec- 
trical glass to produce an electrical 
insulation material called Supra- 
mica. The material is currently be- 
ing aircraft, 
guided missiles and nuclear develop- 
ment 

The formal opening of the new 
plant marked a 10-year effort to 
produce mica synthetically to re- 
duce U. 8S. dependence on foreign 
sources for the material. 

In the first batch of synthetic 
mica, produced at the new plant, the 
crystals, although not large, were 
larger than any produced in earlier 
pilot plant operations, and the chem- 


under 
has 


used in supersonic 


Production 


ical purity of the new batch was 
“above expectations.” The company 
has also announced an expanded re- 
search development program 
whose twin goal is to produce syn- 
thetic mica in forms that will 


and 


furnace and auxiliary processing equipment 


in new mica plant 


eventually service all the critical 
markets where natural mica is used 
today, and to evolve modern mech- 
anized methods to supersede the 
present laborious hand processing 
with natural 


associated mica, 


New Transistor Firm Expands Into Aviation Field 


ACQUISITION of National Aircraft 
Corp., Metropolitan Airparts Co. 
and Florida Aviation’s western divi- 
sion, was announced by Reagan C. 
Stunkel, who recently acquired the 
transistor facilities of Hydro-Aire. 
Stunkel was formerly vice-president 
of Hydro-Aire. 

Metropolitan Airparts, Florida 
Aviation and the former Hydro- 
Aire facilities, now called Mar Vista 
Electronics, will operate as separate 
divisions of National Aircraft un- 
der the presidency of Stunkel. 

Total employment of the com- 
bined operation is more than 300 
employees, all of whom will be re- 
tained under the new organization. 


348 


R. C. Stunkel, president of National 
Aircraft, right, and H. H. Roads, presi- 
dent of Hydro-Aire 

Air- 


Headquarters of National 


craft will be located in Burbank, 
Calif. adjacent to Lockheed Air Ter- 
minal. Some 30,000 sq ft of office 
and manufacturing facilities have 
been leased there from Pacific Air- 
motive Corp. 

The Mar Vista Electronics divi- 
sion also will be located there. The 
manufacture of diodes, transistors, 
and other semi-conductor devices 
under the trade name, Marvelco, 
will be conducted under the direc- 
tion of Robert Vaughn, vice-presi- 
dent of the firm. 

Twenty-two acres of manufactur- 
ing buildings and hangars are oc- 
cupied in Van Nuys, Calif. and will 
house the aircraft and manufactur- 
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Best for meeting customer demand... all year round 
United Air Lines Air Freight 


Many businesses first learned the advantages of 
United Air Lines Air Freight by using it to “fill in” 


inventories during peak buying seasons 


Now they use it profitably and enthusiastically 
throughout the entire year for many other good 
reasons—to maintain a better control of inven 
tories to improve customer service to obtain 
higher prices through better service to reduce 
the number of cancelled orders through faster 
delivery to protect the condition and appeal 


ance of goods at destination by reducing in-transit 


For speed, dependability and economy, learn the advantages 
of United Air Lines Air Freight Service. Call the nearest 
United Air Lines Representative or write for free booklet 
Industry's Flying Partner.” Cargo Sales Div., Dept. V-12, 
United Air Lines, 5959 S. Cicero Avenue, Chicago 


Want more information? 


damage and to bring down the cost of packing 


crating and warehousing 


Why not plan to use United Air Lines Ai 
Freight regularly during the coming year? The 
cost is lower than you might think. For exampk 
a leading dress manufacturer ships children’s 


dresses coast to coast for only about 14¢ each! 


Remember. too. only United offers Reserved 
\ir Freight space on all equipment—not only over 
its own routes, but world-wide through connect 


ing airline agreements 


Use post card on last page 





ing divisions of the firm. 
Combined operation under the 
name of National Aircraft Corp. 
began in October. New officers in 
addition to Stunkel include: Jack 
Ferris, vice-president; L. D. Harri- 
son, vice-president and treasurer ; 
J. Guenette, secretary; Ruth Fitz- 
gibbons, assistant secretary, and 
Charles Thompson, chief counsel. 


Stromberg Begins 
$5 Million Expansion 


A FIVE-MILLION-DOLLAR expansion 
program has started at the 
main plant and offices of Strom- 
berg-Carlson, a division of General 
Dynamics. 

More than a quarter of a million 
sq ft of floor space will be added 
to the firm’s facilities. 

The new building will adjoin the 
north side of the company’s main 
plant in Rochester. It will be com- 
pleted in 1957. 

The building will be divided into 
three main adminis- 
tration and research building, pro- 
viding more than 100,000 sq ft of 
space; a kitchen and cafeteria sec- 
tion; and a factory building provid- 
110,000 sq ft. 


been 


sections: an 


ing approximately 


NEW WALTHAM Laboratories of 
Sylvania, where guided missiles and 
the development of electronics 
means to detect and destroy them 
are a primary concern, were re- 
cently dedicated. Discussing the 
problems presented by an enemy 
missile and equations of its path 
are, left to right Dr. Oliver G. Hay- 
manager of the Waltham 
Paul Black, manager 
of the avionics laboratory and Dr. 


wood, 


laboratories; 


Edwin G. Schneider, manager of 
the missile systems laboratory. 

Some 700 mathematicians, physi- 
cists, electronic engineers, and 
other members of the firm’s avionics 
and missile systems laboratories 
work in the 120,000 sq ft building. 

Sylvania also began construction 
of its new data processing center in 
Camillus, N. Y. 

The 50,000 sq ft ce nter, scheduled 
February 1, 


to begin operations 


RETMA Board of Directors And Officers For 1955-56 
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PLANTS AND PEOPLE (continued 


1956, will house a Sperry-Rand 
Univac and will be the focal point 
of a 12,000-mile private electronic 
communication system linking the 
firms facilities in 51 cities 

By the Western Union 
network, these various ins‘allations 
will feed financial and production 
information to the center. 


leased 


RCA Expands 
Research In Canada 


James R. Whitehead 


Dr. JAMES RENNIE Whitehead of 
McGill University has been ap- 
pointed to head the new RCA Vic- 
tor Research Laboratories in Can- 
ada. Dr. Whitehead’s work will be 
in the field of pure physics and 
electronics research not necessarily 
connected with company projects or 
developments. 

Associated with him will be Dr. 
Sydney Wagner, also of McGill Uni- 
versity, and a staff of Canadian 
physicists. The new 
will be opened before the end of the 


laboratories 


year 

; From 1939 to 1951 when he 
joined McGill, Dr. Whitehead was 
associated with the British Gov- 
Telecommunications Re- 
engaged on 
proj- 
ects. Beginning with work on the 
Mark I prototype aircraft system 
for radar identification, he put in 
1.500 hours of actual flight testing 
of radar systems. He then designed 
the Mark III airborne equipment 
which was fitted to all Allied ships 


ernment 
search Establishment 
important war and defense 
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satisfy your customer or the Government. * 


13 Laboratories 
within | Organization 


To do your testing, E.T.L. maintains thirteen separate well equipped, fully staffed 
laboratories in these fields: 


Mechanical 
Physical 
Photometric 
Radiometric 
Photomicrographic 


Electronic’ 
Environmental 
Electrical 
Chemical 


Radioactive 
Spectrophotometric 
Ultrasonic 

X-ray 


“In the Electronic field, for instance, measurements and determinations can be 
made over extreme high and low range of parameters for the usual characteristics 
such as Capacitance, Resistance, Frequency (including the microwave region), 
Power, Power Factor, Interference, etc. Qualification Tests can be made to Military 
Specifications such as: 


ASESA List No. 100 
MIL-E-5272 
MIL-E-5400 
MIL-E-8189 
MIL-1-6181 
MIL-STD-108 
MIL-STD-202 
MIL-L-770 
MIL-L-25412 


Electronic Parts and Materials 
Electronic Equipment, Aeronautical 
Electronic Equipment, Airborne 
Electronic Equipment, Pilotiess 
Electronic Equipment, interference 


Radioactive Material 
Luminescent Material —Fiuvorescent 


E.T.L. Services are independent, impartial, and as confidential as your own. Using 
E.T.L. Services is like finding extra trained talent and extra test equipment without 
adding to your payroll or capital investment. 


A bulletin outlining services will be supplied on request 


Testing for Industry for 60 Years 


ELECTRICAL TESTING LABORATORIES, INC. 


2 EAST END AVENUE * BUTTERFIELD 8-2600 * NEW YORK 31, 


Want more information? Use post card on last page 





An Invitation 
TO MANUFACTURERS 
OF ELECTRONIC EQUIPMENT 


eer: 


1. Friendly labor supply. 

2. Unusual city, county, and 
state tax advantages 
Industrial sites plentiful 
Good banking facilities 

t r ° 
a oe formation to manufac- 


Strategic location 


Businessmen of Lakeland, 
Florida will cooperate fully 
and furnish complete in- 


turers who will consider 
for 


SMALL eee 

or a branch unit in this fast- 
MEDIUM 

INDUSTRIES 


Nissnaildonicnnanisgtinilliiestlaine 


relocating or establishing 


growing central Florida 


INDUSTRIAL DEVELOPMENT COMMITTEE OF 100 
LAKELAND TERRACE HOTEL 


LAKELAND, FLORIDA 


Metallur OlRiams* Spec ialists 
ra Small Wire 


BASE METAL WIRES 


Very small diame 
ter — for filaments, 
thermocouples, re- 
sistance units. 


COATED WIRES 
Comprising an ex- 
tensive range of 
electroplated grid 
wires... Enamel 
insulated wires for 
precision resistors 
and potentiometers. 


a Lhd 
54 YEARS 


PRECIOUS 
METAL WIRES 


Produced in Plati- 
num, Gold, alloys 
and pure metals — 
small diameter . . . 
Platinum alloy re- 
sistance wires. . . 
Pure Iridium and 
Rhodium-tridium 
alloy Thermo- 
couple Wire. 


ee ee ee ea 


r 
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PLANTS AND PEOPLE 


and aircraft and was named head 
of the research group responsible 
for ground and airborne systems. 

Dr. Wagner joined the physics 
department at McGill in 1946, and 
was appointed associate professor 
in 1954. From 1950 until this 
year, he also held a research ap- 
pointment in the Eaton Electronics 
Research Laboratory, where he did 
research on electronic beams and 
traveling wave tubes. 


Marion Instrument 
Moves To New Plant 


wen = 


MARION Electrical Instrument Co. 
transferred all its operations to a 
new, half-million-dollar plant 
erected at Grenier Field, Man- 
chester, N. H. The facilities pro- 
duce more than 85% of the com- 
ponents used in Marion panel 
instruments, meters, aircraft in- 
struments and mechanisms 

The new plant has 40,000 sq ft of 


space, 


Hoover Buys Control 
Of Electronics Firm 


THE HOOvER Company has pur- 
chased controlling interest in 
Phebeo, a Baltimore electronics 
firm. 

The purchase will involve no 
changes in the personnel of Phebco, 
or changes in its current research 
and production programs. Phebco 
specializes in designing and making 
electronic equipment for industrial 
use, radar and guided missiles 

Hoover plans to expand and de- 
velop Phebco’s current activities, 
and later to coordinate some of its 
work with that in the internationa! 
Hoover organization. 

Plans are to secure larger quar- 
ters for Phebco so it can expand its 
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research work on electronic equip- 

ment for industrial uses. Phebco ‘ 

is currently devoting most of its U i Je 4 

: a 2 JVLMITLple ATM 
efforts toward developing and mak- 

ng guided missile electronic equip- 


: TaN eS 
Centralab Names by SIGNAL 


Three Engineers 


er eens eae 
Cast Aluminum Base 


NUCL ae Me eT 
Resistant 


Available AC — DC 


EMC eid A superior relay that has endured 
10; 35; 50 amp. the test of time... Specified for 

MIE Rael many years by America's largest 
Tee manufacturer of electrical controls 


and communications equipment. 
WC ml ey 


TN as For complete data, write for Bulletin No. 30-6 


Robert L. Wolff 


Engineering 
Roper? L. WoLFF has been elected representatives 
vice-president in charge of engi- in principal cities 
leering of the Centralab division of 
Globe-Union 
Wolff, an emplove of the com- 
pany since 1937, has been director 3m 


er 


of products engineering since 1951. & 


Other appointments are W 
Clark as division manager of the 
Badyer Centralab plant and R. C. 
Anderson as division manager of 
Keefe plant. Anderson has been 


vith the company since 1950 and Le 6d 


Sai since oi RD 
Columbia Acquires GENERATOR 


nstrong’s Station : 
\rmst ng at Price: $600. F.0.8. Carlstadt, N. J. 


COLUMBIA University’s schoo! of a . ; » Vide 
High Output Expressly designed for testing Video 


engineering has acquired the steel equipment requiring a high level signal, 
radio tower and laboratory build Flat Frequency the Tel-I[nstrument Type 1105 provides 
x Response a 2.0 V. Max. p-p signal from a 75-ohm 
ing in Alpine, N. J. from the estate source into a 75-ohm load, with a 
of the late Major Edwin H. Arm Keyed Carrier Markers = sweep range from 50 KC to 10 MC 
strong, inventor of f-m radio and to Zero Amplitude Features include: Ten selectable crystal 
; controlled pulse-type markers supplied 
long a professor of electrical engi- ® 75-ohm Internal at either integral megacyle point, or 
neering at Columbia. The installa- impedance as desired; flat output within *0.2 db 
tion will be known as the Edwin H over entire range, attenuated over 60 db; 


< @ SawtoothSweepSignal = and external markers. 
Armstrong Field Laboratory and 


vill be used by the department of TIC has a complete line of monochrome and color TV studio and production 


' test equipment. Complete information sent at your request. 


electrical engineering for research 
in radiation and propagation of 
various types of radio waves, par- 
ticularly with respect to their be 
havior in the atmosphere, ionos- 
phere and upper atmosphere. It ‘ x, 
also be available for military 728 GARDEN STREET @ CARLSTADT, NEW JERSEY ithe 
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PLANTS AND PEOPLE continued 


PORTABLE D’ARSONVAL and industry projects. 
In addition to the Alpine site, 
Columbia also acquired from the 
Armstrong estate, 57 acres of land 
in the towns of Catskill and Hun- 
ter, New York. This area includes 
one of the taller peaks of the Cat- 
skill Mountains. These two sites 
plus Columbia’s engineering camp 
near Litchfield, Connecticut, will 
form a triangular range for exten- 
sive field studies in radar and radio, 
The tower and laboratory were 
built in 1938 by Major Armstrong 
to perfect frequency modulated 
radio transmission. During World 
War II the station was also used 
; in vadar developments 
FOR MEASURING LIGHT reflectance 


and color, the Photovolt ¢ orporation 


Bh Biba ees <cegdartapananpead-4y tite Beckman Instruments 
Galvanometer for its popular Reflec: > ss . 
low Meter tall, Wheteunt wour ews Plans Expansion 


Pet Me a field, you cah 


BERKELEY Division of Beckman 
Instruments plans to build an ad- 


achieve this same self-contained 
portability, ruggedness and high sen 
sitivity with'G-M Galvanometers dition to its plant in Richmond, 
Complete catalog on request Calif. The $350,000 expansion pro 
TEV gram will add 44,000 sq ft of work 
il PEL ee ee ee ae ing area to the plant. It is to be 
oe completed by mid-January. The ad- 
dition will permit doubling of the 
work force and a 100 percent space 

increase for all departments 


General Ceramics 
Appoints Bouwmeester 


“VACUUM TUBE 
RETAINERS 


These retainers are used to se- 
cure Vacuum Tubes and to resist 
side motion of Vacuum Tubes 
used in radio equipment which 
is subject to shock and vibra- 
tions. These retainers meet the 
requirement of all JAN specifi- 
cations. The insulated portion is 
made of a melamine base Fibre 
Glass Phenol which provides 300 
volts insulation to ground and 
withsiands a temperature of 
350 F. The insulated plate can 
readily be fastened or released 
by hand. 


Available for envelope types T7, T8, MT8, 
T9, T12, ST12. T12ZDI. ST14; $14, STI6, Manufacturers of 


' JOHN |WMEESTER has bee 
CAG CSC Meat Mette: § Electronic Components ee ee eee ae 
: jetvihabiaisanienthed appointed vice-president of manu- 


facturing and a director of General 
AP-V tt DLO MUON MCOMBINeM cc 
| 624 Sat AZ | pA Te Teel pb 4 61 tf N. , cae =a ee aoe, recently, 


Indiana Products 
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ya first truly effective prod- 
uct for prevention of Tarnish! 
NOX-TARNISH is a high grade pack- 
aging paper impregnated with a 
stable, non-volatile, non-toxic 
chemical composition capable of re- 
moving hydrogen sulfide from the 
atmosphere. 


NOX-TARNISH eliminates produc- 
tion rejects because it insures 
bonding on soldering operations by 
keeping silver tarnish-free. It also 
keeps gold, cadmium or copper 
bright and free of sulfide stains. 


In every case where tests have 
been made by industrial concerns 
with NOX-TARNISH, the product has 
proven far superior to any product 
on the market today. NOX-TARNISH 
is used by many of the largest 
manufacturers of electronic com- 
ponents, silverware and hollow 
ware. 

Available in rolls, sheets or 
shredded. It can be fabricated into 
bags, envelopes, caseliners to meet 
individual packaging requirements. 
Write today for samples and tech- 
nical bulletin N.T. 

Patent Applied for 
Protective Packaging Division 


DAUBERT CHEMICAL CO. 


formerly NOX-RUST CHEMICAL CORP 
(© 333 No. Michigan Ave. 
Chicago 1, Illinois 


Manufacturers of 
RUST PREVENTIVES «+ V.C.!. PAPERS 
ADHESIVES «+ AUTOMOBILE UNDERCOATINGS 


Want more information? Use post card on last page 
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PLANTS AND PEOPLE continued 


Company in a _ similar 


Appointment of James W. Schal- 


position 


lerer to the position of project en- 
gineer developing magnetic memory 
devices and allied equipment was 
also announced. 

He was formerly with Lincoln 
Laboratory of M. I. T. as a staff 
member in charge of a magnetie 
material testing laboratory 


Texas Instruments 


Builds New Plant 


CONSTRUCTION has begun on the 
new main plant for Houston Tech- 
nical Laboratories, the geophysical 
subsidiary of 


10,000 sq 


instrumentation 
lexas Instruments. The 


ft plant is being built on a five 
acre tract in Houston, Texas. 
When the modern new building 
completed next spring, the lab’s 
research, design, and manufactur 
ing operations now being carried 


on in several rented buildings in 
Houston will be consolidated 

The new building will provide 
facilities for more than a hundred 


occupants 


Union Switch & Signal 
Realigns Engineers 


G. W. Baughman, F. E. Lowance and 
E. F. Brinker, right to left, discuss a 
new inert train-carried coil for an elec- 
trenic train identification system 


UNION Switch & Signal, division of 
Westinghouse Air Brake Co., has 
made the following personnel and 
organization changes: 

George W. Baughman, vice-presi- 
dent, formerly in charge of the rail- 
way signal engineering department, 
has been appointed to the staff of 
the vice-president and general man- 
ager. 

A newly 


established position, 


Ty ia 


Ve 
ke wf ye pm 


ed 


with these rugged nylon 
Teil Mellie Mitt d 


iNlustrated above 
Johnson's new nylon 
insulated banana 
plug. Below—a cut 
away view of the new 
nylon insulated tip 
plug two of the 
toughest, most dura 
ble connectors avail 
able today! 


Look at these features: 


@ Shock-proof nylon insulating handles — won't 
chip or crack with the hardest usage. 

@ provides high voltage insulation. 

@ Highly resistant to extremes of heat, cold 
and moisture. 

@ Special design for simplified solderless con- 
nection of up to 16 gauge stranded wire. 

@ Economical— simple, functional engineering 
design gives you top quality at low cost, 


SPECIFICATIONS 


BANANA PLUG—nickel-plated brass con- 
struction with nickel-silver springs. Spring plug is 
175" diameter, fits all standard banana jacks, 
TIP PLUG—recessed metal head is fully in- 
sulated, preventing exposure of metal surfaces 
when tip plug is engaged in any standard tip 
jock. Metal parts are brass, nickel-plated. Pin 
is .081" diameter —fits all standard tip jacks. 
Available in 11 bright colors to match Johnson 
nylon tip jacks. 


NYLON TIP JACK AND 
INSULATING SLEEVE 


Complete assembly includes a stand- 
ord nylon tip jack with a threaded 
nylon insulating sleeve. ideal for 
patch cords, this assembly is also ea- 
cellent for panel mounting, where an 
insulated rear connection is dosed. 


Investigate today! Write for prices, further information. 


) E.F. JOHNSON COM PANY 


~ / 233) SECOND AVE. S.W. © WASECA, MINK. 
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460-470 MCS 
162-174 MCS 


\ 


\\ 


¥ 


. 
\) 


/the only 
20 |b. 
high gain 
\anfenna 


\ 
Se —f 


nighest gain antenna availa- 
ble—7.2 db gain 450-470 Mcs 
4.3 db gain 152-174 Mcs 


20 \b 
man" 
or crew needed 


weight permits ‘one 
installation—no crane 


Fiberglas 
nanently seals against 
weather, Closed cellular core 
eliminates internal moisture 
problem 


construction per 


guaranteed 100 MPH with 4 
radial ice load 


grounded structure mini- 
mizes lightning hazard 


power capacity 250 watts 


ontinuous 


termination —coaxial 50 ohms 


iominal 


overall length approximately 
qn? 
) 


write for engineering data 


and patterns — Mark Products 
Co., 6412 W. Lincoln Ave., 
Morton Grove, Illinois. Phone 
ORchard 5-4999. 


: MARK ° 
‘PRODUCTS: 


company Se 


eee ee ee ee ‘ 


. 
. 
. 
. 


| 
, 
Dn te 


& Pat, OF.) 


(Reg. ¢ 
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PLANTS AND PEOPLE continued 


director of research and engineer- 
ing, will be filled by Dr. F. E. Low- 
ance, formerly on the staff at Air 
Brake executive headquarters. 

The present research department 
and the present development group 
in railway signal engineering will 
be merged to form a new research 
and development department, with 
Kk. F. Brinker as manager and D. P. 
Fitzsimmons as assistant manager. 

In addition to his other duties Dr. 
Lowance will be acting manager of 
the railway signal engineering de- 
partment with H. L. 
signed as assistant manager. 


Ludwig as- 


L. M. Engineering 
Constructs New Plant 


THE L. M. ENGINEERING Co. of Los 
Angeles, Calif. plans to build a 
36,000 sq ft building in Hawthorne, 
Calif. It will consolidate activities 
now housed in separate buildings. 

The new $600,000 project, to be 
1956, will in- 
engineering and 
office 
It is expected to increase 


completed early in 


clude electronic, 
fabrication operations and 
facilities. 
production four-fold 


L. M. 


manufactures 


Engineering designs and 
special machinery, 
equipment, and 


The electronics 


handling 
electronic shakers. 
division 


tooling, 


makes testing equipment. 


Rea Appoints 
Three Executives 


D. T. Gundersen 


D. T. GUNDERSEN, who joined J. B. 
Rea as chief engineer in 1954, has 
vice-president in 


been appointed 


charge of engineering and produc- 


ACME 


MAGNET 
WIRE 


made by 


SPECIALISTS 


for 


Over 50 Years 


The Acme Wire Company's bal- 
anced pioneering experience of 
more than a _ half-century has 
made this company the leader 
in the field for the best in mag- 
net wire. Highly trained per- 
sonnel inspect Acme magnet 
wire at all stages of manufacture 
to make sure that this important 
product is of top quality 


An Acme Wire 
inspection station 


The Acme Wire Company have 
been specialists for over fifty 
years in the field of dependable 
electrical insulations. 


Do You Know These 
Other Acme Products? 


Varnished Electrical Insulations 

Coil Windings 

Electrical Insulating Varnishes 
and Compounds 


electronics 
heb ds hcl! |)) 3 


ACME WIRE CO. 


NEW HAVEN, CONN. 


MAGNET WIRE e@ COILS 
VARNISHED INSULATIONS 
INSULATING VARNISHES AND 
COMPOUNDS 
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tion. He was with Cook Research , pee ee an Pe Shasta dwisé 

Laboratories as chief administra- ok oe a ee by - - _ 
; ; . a ; y: a ECKMAN 
tive engineer. Prior to that he was SF gaat s 


chief engineer for the Askania 
tegulator Co. 


_« ; ae ae MODEL 702A REGULATED 
L. E. Schumacher, who has been 
sales manager of the Rea Company ¥ bee wlll ft le a eee! POWER SUPPLY 


since 1953, has been appointed vice- 
. . ‘i jeatures 
president in charge of sales and 


: . *® Regulation '«% or better 
customer relations. He was for- 


: oe * Ripple less than 10 mv peak to peak 
merly sales manager for Logistics & © to 480 v cutput @ 208 ma; continuously 
Research, variable 

Francis A. Oliver has been ap- * Oto — 150 v bias output @ 3 ma 


pointed as manager of the newly * Insulated + and — terminals permits use of 
. . It th ref t d 
created data storage devices unit high voltage with reference te greun 
. *® Exclusive SHASTA chassis construction 
of the company. 
The new unit will be responsible brief specifications 


for the development and manufac- Output voltages: 0 to + 400 at 200 ma 


- f ‘ atic « “4 > . : ) to 150 ima 
ture of magneti torage compo ao os hae 


Ripple, peak to peak: 10 my or less 
Oliver, designer of the new mag- Regulation: Better than 14%, 0 to full load 
* . ; input: 105/130 v, 50-60 cycles 

netic components, was formerly Other Shasta Quality Instruments Dimensions: 8” x 12” x 10 


head of research and development Expanded Scale Frequency Me Price (f.e.b. factory): $205.00 

of magnetic storage devices at Na- ters and Voltmeters * Log Scale Write today for Technical Bulletin 702A, please 
Voltmeters * Audio Oscillators address Dept. SG-12 

Square Wave Generators * Power 

division. Prior to that he headed Supplies * Wide Band Amplifiers 


Brid WWV R . D dwision _———$—$$ $$$ 
a similar divisi at _ _ ridges * eceivers * Dec- Shasta 

. imil ul division i the computer ated SECKMAN INSTRUMENTS INC 
division of Bendix Aviation Corp 


nents. 


tional Cash Register’s electronic 


P.O. BOX 296, STATION A * RICHMOND, CALIFORNIA 
$-10 TELEPHONE LANDSCAPE 6-7730 


Kester Enlarges Plant 


KESTER SOLDER Co. of Chicago has 
expanded its plant facilities at 


Newark, N. J., by more than 50 
percent. All phases of its Newark Ce @¢@°e AVAILABLE Now! 


factory, manufacturing operations, 


The first complete catalog con 
warehouse and shipping § areas, A G r taining technical data on air 
have been enlarged gas and oxygen-gas burner 


equipment is yours for the 


William Barkley BURNER osking 


Join Ru ’ Cn ae gas burners are 
‘ 5 5 0. used, AGF has been sup 
CATALOG plying them for 77 years 


New Catalog C6A covers 


Sharp Flame Ribbon Hand Torches 


Burners Mixing Equipment 


Fishtail Burners Flow Meters 
Needle Point Glass Fire Checks 
Fires Ball Joints 


Blowpipes Blast Burners 


@ Oxygen-Hydrogen Burners 


Write for your copy today 
on your company 
letterhead 

WILLIAM J. BARKLEY has been ap- 

pointed as vice-president of Rust 

Industrial Co. ” 9) AMERICAN Gas Furnace Co 

He founded the Wireless Spe- a , 

cialty Co. of Boston, Mass., in 1907, ae ea 
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Can you make your 
r manufacturing crystals, receiving 
transformers smaller, lighter... sets and spark transmitters. 


Barkley later was associated with 
with Class C encapsulation? Dr. Lee DeForest as vice-president 
of the DeForest Radio Co. 


h ‘ ‘ssibl His later associations included 
Where a higher hot spot is permissible, you can the position of general manager of 


reduce the ounces and the inches of your transformers the power and transmitting tube 
by 4% to 2. division of Sylvania. Following 
that, he joined the staff of Collins 
Radio Co. of Cedar Rapids, Iowa, 
where he acted in the capacity of 
Size general sales manager and execu- 

Silicone rubber encapsulation is one of the many tive vice-president from 1934 until 


How? With silicone rubber encapsulatson. This allows 
operation in the 160°C. to 200°C. range at a reduced 


services available to the communications industry April 1, 1955. 

at Caledonia. (We provide Class C transformers open _ Barkley will head up an expan- 
sion program at Rust Industrial in 
the manufacture of remote control 
equipment and other’ electronic 
devices in the communication and 
transformers and related electronic assemblies, con navigation fields. 


and in cases, too.) All encapsulation is done i our 
plant. 


For help with this problem, and others involving 


tact Caledonia 


When you have a transformer problem, call on IBM Plans 


Swiss Research Lab 
CA ad BE ak INT I A IBM PLANS to establish a research 
ELECTRONICS AND TRANSFORMER CORPORATION and development laboratory in Zur- 


ich, Switzerland. It is expected to 
Dept. E-12 Caledonia, N. Y. be in operation the first of next 
year. 

The new laboratory is intended 
to establish closer contact between 
the domestic IBM organization and 
development activities being con- 
ducted by European scientists and 
engineers in the accounting and 
data processing equipment field. 
The firm expects to be able to in- 
corporate in its machines the tech- 
nical advances of both European 
and American scientists. 

Dr. Ambros P. Speiser, associate 
professor at the Swiss Federal 


Augat two-tension loop clamps are the long- 
sought answer for uses where tube base tolerances 
vary up to .040. The bands of these sturdy clamps 
are made of Beryllium copper, heat treated to retain 
original tension and nickel plated to withstand 
a 96 hour salt spray test with no adverse effect. 

The remaining parts of Augat’s two-tension loop 
clamps are made of 18% nickel silver. 


Write today for catalog and samples. 


AUGAT BROS. INC. 


31 PERRY AVENUE + ATTLEBORO, MASS. 


Ambros P. Speiser 
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Institute of Technology, has been sTORDED-BNERGYT pELDING SPEUpDsS 


WACUUM TUBE ASSEMBLY 


appointed as director of the labora- 
tory and will assume his new posi- 
tion after completing present work 
as head of the computer group at 
the Institute. 

IBM also has leased a 20,000 sq 
ft building in San Jose, Calif., for 
development and pilot production 
of a new machine. Work at the 
new facility will start in December. 


critical 
vacuum tube 

components welded 
reliably, uniformly, 
The newly-acquired space boosts instantly* 
total working area of the IBM re- 

search and development laboratory 

in San Jose to 52,000 sq ft 


Bourns Adds 
WELDMATIC MODEL 1015 precision welder firmly 


>I. re 
I lant In low a joins wires, sheets and blocks of tungsten, nickel, 
, ‘ nichrome, steel, silver and copper in tube element 
3OURNS Laboratories of Riverside 
ae gee assembly for mass spectrograph guns, 
Calif., manufacturer of precision Molybdenum and tantalum also 
potentiometer instruments, has welded in plate assemblies, 
added a subsidiary plant in Ames, tphade bp Consolidated Sriginapsing 
lowa, devoted to the manufacture 
of miniature instruments. 
Managed by Arthur J. Miller, the 


plant will have 25 employees and 


UNITEK CORPORATION 
25B Halstead Avenue * Pasadena 8, California 


Write for complete Technical Information 
occupy an area of 12,000 sq ft. on Sioréd-Energy Welding 


IRC Appoints 


lowa Plant Head 


Aeathheet 


PRINTED CiRCuUtIT 


OSCILLOSCOPE KIT 


FOR COLOR TV! 


@® Check the outstanding engineering design of 
this modern printed circuit Scope. Designed 
for color TV work, ideal for critical Laboratory ap 
plications. Frequency response essentially flat from 
5 cycles to 5 Mc down only 1% db at 3.58 Mc (TV 
color burst sync frequency). Down only 5 db ar ‘5 
Mc. New sweep generator 20-500,000 cycles 

times the range usually offered. Will sync wave form 
display up to 5 Me and better. Printed circuit boards 
stabilize performance specifications and cut assembly 
time in half. Formerly available only in costly Lab 
type Scope. Features horizontal trace expansion for 
observation of pulse detail retrace blanking am 
plifier voltage regulated power supply 4 step 
frequency compensated vertical input-—low ca 
pacity nylon bushings on panel terminals plus a 
host of other fine features. Combines peak perform 
ance and fine engineering features with low kit cost! 


Guy B. Entrekin Aeathhit TV 
Guy B. ENTREKIN has been ap- SWEEP GENERATOR KIT 


pointed plant manager of Inter- ELECTRONIC SWEEP SYSTEM 


national Resistance’s fifth and A new Heathkit sweep generator covering all 
frequencies encountered in TV service work 


newest manufacturing branch plant (color or monochrome). FM frequencies too! 4 Mc 
: 22 » 88( 
located in Burlington, Iowa. 0 Mc on fundamentals, harmonics up to 880 
ae Mc. Smoothly controllable all-electronic sweep sys Cc oO M P A N Y 
He was formerly IRC chief prod- tem. Nothing mechanical w vibrate of wear out ; A SUBSIDIARY OF DAYSTROM. INC 
Crystal controlled 4.5 Mc fixed marker and separate y I 


uct engineer, and led a _ special variable marker 19-60 Mc on fundamentals and 57- a BENTON HARBOR 14, MICH. 
research and development project 180 Mc on calibrated harmonics. Plug-in crystal in J 

: cluded. Blanking and phasing controls automatic 
on carbon composition resistors. , WRITE FOR FREE CATALOG 


co Ip 0 < cul < 
: a paetane emgsivede es ircus - efh a ae COMPLETE INFORMATION 
Prior to joining the company seven uation maximum output well over volt 
eae vastly improved linearity. Easily your best buy in 
years ago, he was product engineer sweep generators 
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If your problem involves accurate 


division of AC voltage, you need a 


STANDARD RATIO TRANSFORMER 


AC voltages can be divided with 
accuracies as good as .0OS% and 
resolution as good as .00001% 


The PT Series (7 models) precision AC 
voltage dividers have been specifically de- 
signed to divide AC voltage with unusual 
accuracy. Push button and rotary switch 
models available, in both carrying case 
and rack mounting styles. Modeis avall- 
able to cover frequencies from 30 to 3,000 
eps (to 10,000 cps at reduced accuracy). 
PT-5, illustrated, covers 50-3,000 cps, with 
continuous resolution, 


For design and production use 


Applications include: Bridge Ratio Arm, 
AC potentiometer; checking resolvers, ser- 
vos, transformers, computers; for meter 
calibration, and as a ratio standard 


For complete information contact 


your Gertsch representative or 


, SRM Me tL 
pane ts R ih ik 1 erent poe ECU Ret ee CC 
Los Angeles 25, California 


Mere ff macuines 


Solve “IN-PLANT” PRINTING PROBLEMS 
- FASTER - NEATER - AT LOWER COST 


The Markem Model 45AF Machine prints trade 
name, trade mark, specifications, etc., on resistors, 
condensers, capacitors, diodes, triodes, transistors, 
etc., at production rates. Feeds, prints, and ejects 
automatically. Quickly insertable type provides easy 
change in data being printed. 

Write for further information. 

Submit sample of item you wish 

to mark, 


WIRE LEAD 
COMPONENT PRINTING 


MARKEM MACHINE CO. 
KEENE 5, NEW HAMPSHIRE 


Want more information? Use post cord on last page 
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for Western Electric. 

The Burlington plant is expected 
to start production of deposited and 
boron carbon type resistors on or 
about December 1, 1955. 


Bristol Engineering 
Expands Plant 


BRISTOL Engineering Corp. has 
doubled its working area by leasing 
a 33,000 sq ft factory in Bristol, 
Penna. The newly acquired build- 
ing will house the firm’s electronic 
division and also its experimental 


and fabricating shops. 


Harrington Joins 
Arthur D. Little 


JOSEPH HARRINGTON, formerly of 
United Shoe Machinery, has joined 
the staff of the mechanical division 
of Arthur D. Little, consulting in- 
dustrial research firm of Cam- 
bridge, Mass. Dr. Harrington will 
be concerned with the design, devel- 
opment and fabrication of auto- 
matic machinery for the assembly 
of intricate equipment, particularly 
in the electronics field. He will 
also assist in the technical audit 
services offered by the company. 
Dr. Harrington joined the research 
division of the United Shoe Ma- 
chinery Corp. in 1932, where he 
became assistant director of re- 
search in 1947, 


Precision Radiation 
Acquires Radio Craftsmen 


PRECISION Radiation Instruments 
of Los Angeles, producers of radia- 
tion detection units, has acquiréd 
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Precision 
UNNe - WOH 


Potentiometers 


“Lo-TORK” POT LT % 


For minimum-torque uses in computer, 
servo, and selsyn service. Stainless-steel 
precision ball bearings. Maximum torque 
is 0.01 inch-ounce, Dissipates one watt 
at 80°C. Resistances—100 to 100,000 
ohms. Weight is only 4 ounce. Ganging 
to six dele internal clamps hold § 
diameter. Standard linearity 0.5%; on 
special order 0.25%; toroidal windin 
allows winding angles to 360°; a 
ard 354° 


AP 1%-S 


AP ¥4-$ 


Am 


<— 


MICRO-MINIATURE and MINIATURE 


Series AP'2-S—2 watts continuous at 
80°C; resistances 10 to 20,000 ohms, 5% 
tolerance standard; diameter 4”, depth 
#”, weight 4 ounce; sealed well enough 
for potting 

Series RT %-§$ watts 
80°C: resistances 10 to 
liameter |”, depth }” 
standard linearity 2% 
Series AP 1V¥e-S—4 watts continuous at 
80°C; resistances 10 to 150,000 ohms; 
liameter 14”, depth 4”, wt. less than 4 
oz.; standard linearity 1% 


ontinuous at 
100,000 ohms; 
weight 4 0z.; 


All precision-machined, with an 
odized aluminum line-reamed 
phosphor bronze centerless- 
ground stainless steel shafts, and gold- 
plated fork terminals. Fully sealed and 
fungus-proofed processed, on 
special order for use at 125°C. Aerohm 
potentiometers are individually checked 
for quality and performance 


bodies 
bearings 


Can be 


Write jor copy 
af our new 


catalog 


PRS PEL. LiL ice 


vi r 


i 
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Radio Craftsmen of Chicago, man 


ufacturers of high fidelity compo- 
RIL 


| 
| weve 
GOT ’EM 


a 


any amount 
any kind 


nents and equipment 
The 


will be 


new, wholly-owned subsidi- 
division 
of PRI, with the executives of Pre 


operating as the 


ary operated as a 


cision Radiation 
governing body of the new subsidi 
ary. | 

Radio Craftsman, which has been | 
directly to the 
market its 
through dealers in 


selling 
will 


consumer, 


now products 


a one-step dis 
tribution plan 


Sanborn Selects 
Engineering Head 


Maurice S. Hartley 


HARTLEY hi: it 


the post of director 


MAURICE S$ imed 
engineering 


for Sanborn Co. of Cambridge, 


GREMAR R.F. 
CONNECTORS 


Mass., manufacture) of medical 
and industrial 

He was with Raytheon as 
ict manayer. He ha 


vith Imperial Oil 


instruments 
prod 
also been con 
nected ot Canada, 
and 
previously was engaged as manager [ 
of the technical-commercial divi | 
' 
' 


Philips Industrie also of 


as senior research physicist, 


sion of 


Canada 


woobs 
Aircraft Supply 


Raytheon Shuffles 
Equipment Operations 


309 West Elmwood Avenue 


Burbank, California 


Telephones: Victoria 9-321! 
THornwall 27-6182 


W The right connection 
for the right connectors 


Want more information? Use pe 


RAYTHEON has established two new 





integrated organization in its 


equipment operation One is re 


sponsible for commercial equip 


ment and the other for government | 


equipment. Each will have its own 


st card o 


asf poge 
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POWER 


MEASUREMENT IN 
LIQUID LOADS 


MODEL 3901 THERMOPILE 

$75.00 f.0.b. Grass Valley, Calif. 

30 pair junction moulded in poly- 
ethylene 

All Plastic Case 

4,” copper tube fittings 

Rapid take-down for cleaning 
From 10 watts to several kilowatts 
per unit 

SPECIFICA. ‘NS 


Internal resistance 
Voltage 

Maximum pressure 
Dimensions 

Weight 


5 ve 


a millivolt - 
5 Pei 


ee 6-3/16 x 2% x 2% 
° 5 . 18 oz. 


MODEL 5800 CALORIMETER 
$360.00 f.0.b. Grass Valley, Calif. 


e A complete comparator to meas- 
ured 60 cycle power, utilizing 
above thermopile. 

e Built-in calibration circuit and 
heater. 

e Sensitive, non-clogging flow valve. 


SPECIFICATIONS 
Approx. 21 pounds 
rev’ = i7° 
; 50 PSI 
300, 600, 1500, 3000 watts 
Meter sensitivity : 1.5 mv 
Thermopile sensitivity . - Imv/*C 
Controls Range switch, ‘Calibrating valve, 
Calibratin pais eaten 
For 4” plastic tubing 


Weight 
Dimensions... .. 8% 
Maximum pressure 
Range full scale . 


Fittings 


Other equipment for use in power 
measurements and specific equip- 
ment for microwave power measure- 
ment set-up. 


Model 5801 Calorimeter - 
300, 600 watts. 

Model 3701 Water load calibrator heater. 
Model 4105 X Band Water load + 1000 
watts CW 300 Kw. peak * Less than 1.2 
VSWR over 7000/10000 mc. 

Model 5500/5501 Variable phase standing 
wave introducer at X band. 


Range 60, 150, 


Let us send you full specifications on these 
tools for power measurement, or send for our 
complete catalogue. 
® Giess Working Lathes, equipment. 
High Vacuum Pump and Gauge. 
Hydrogen Bell Jars. 
Vacuum Tube Laboratory Equipment. 
Spot Welder and Timers. 


Litton a eee 


Grass Valley Ca eae ee | 


Want more information? Use post card on lost page. 
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engineering and development fa- 
cilities. 
Two 
the change have been filled by John 
H. Beedle as manager of commer 
equipment, and Gordon 5. 
Humphrey as manager of 
ment equipment. Each 
had more than a dozen years’ 
ice with the company. 
Raytheon also announced that it 
has built a room with lead 
walls, for the x-ray study 
and inspection of electronic vacuum 


new positions created by 


cial 
yovern- 
man has 


serv- 


solid 
use in 


tubes. 
The 


tons, 


structure, weighing several 
designed by Raytheon 
engineers to house a powerful x-ray 
machine which is capable of maxi- 
mum operation at 300,000 
Initial facilities make it possible to 
photo-inspect 20 tubes at a time. 


was 


volts. 


Kuthe Labs 
Elects President 


WILLIAM P. MAGINNIS has_ been 
elected president of Kuthe 
tories of Newark, N. 
of IT&T. He succeeds Dr. Herman 
Kuthe, founder and first president, 
who has been elevated to chairman 
of the board. 

Prior to his present appointment, 
Maginnis vice-president and 
works manager of the components 
division of Federal Telephone and 
For 21 years before his af- 
with Federal, which he 
1951, he was with RCA. 
His last position with that company 
was as head of component engineer- 
ing at the Camden plant. Before 
that he was chief engineer at 
Bloomington, Indiana. 


Labora- 
J., subsidiary 


was 


Radio. 
filiation 
joined in 


GE Expands Control 
And Radio Plants 


PILOT operations will start this fall 


at GE’s new multi-million dollar 
plant near Roanoke, Va. The plant 
of more than 600,000 sq ft will 
house manufacturing and office fa- 
cilities for the company’s industry 
control department, currently head- 
quartered in Schenectady, N. Y. 

The new plant is expected to be 
completed about January, 1956, and 
the transfer should be completed 
early in 1957. 

The plant will employ some 1,800 


SANDERS 
MINICUBE 
ae a 


Pat Et tei hg 
ere Teg dts 
for use on aircraft 
and guided 
ES TIS) 


Minicube 


blower 


The Sanders Blower contains 


both miniature and 


rugged, 
signed for use on aircraft and guided missiles 


motor in a 
1” cube. A single package, it is de 


operating under severe environmental condi 
tions. It is operable over wide ranges of 
vibration, acceleration and temperature, and 


is suitable for many exacting applications 


The Sanders Minicube Blower can be used 


to 


¢ Eliminate hot spots in subminiature 


equipment 
Prevent fogging of lens or viewing glasses 


Cool Klystrons and other electronic tubes 


and devices 


Maintain uniform flow of air in restricted 


space 
SPECIFICATIONS 


Speed: 22,000 RPM 
Size: 1” x 1" x 1” 
Weight: 1 oz 


3 cubic feet of 
air/minute 


Input: 400 cps, 4 watts 


Voltage: Model 1: 6 volts 
Model 2: 26 volts 


Output: 


For detailed specifications, 
write Dept. E 


Want more information? Use post card on last page 
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persons upon completion of the 
move from Schenectady. 

The company also has expanded 
its communication equipment man- 
ufacturing, warehouse, and office 
facilities in Utica, N. Y. 

The company has signed a lease 
for 60,000 sq ft, 


the former Oneida Bleachery build- 


or roughly half of 


ing in Utica. 
The new space is to be used to 


augment two-way radio manufac- 
turing operations and to consoli- 
date various office and warehousing 
activities now at several locations 
throughout the Utica area. 

The electronics-division also an- 
nounced that Lawrence R. Cohen 
has been appointed to the newly- 
created position of manager of 
application engineering in the labo- 
ratories department. He was pre- 
Army 


1946 


viously sales manager for 
He joined GE in 


as a design engineer 


equipment 


include 
liaison with outside customers, in- 


The new position will 
cluding the military services, to de- 
termine their technical trends and 
requirements and to advise them of 
General Electric’s facilities for ap- 
plied 


electronic research and ad- 


vance electronic development. 


Receives 
Medal 


Dr. CLAUDE E. SHANNON, membe) 
of the technical staff of the Bell 
Telephone Laboratories, received 
the Stuart Ballantine Medal of The 
Franklin Institute for outstanding 
achievement in the field of com- 
munication 

Among Dr. Shannon’s early con- 
tributions to the field of communi- 
cation was 


Shannon 
Ballantine 


the development of a 
mathematical 
circuits 


theory of 
which led to 


switching 
switching 
algebra. 

His other contributions have 
dealt with the fundamental theory 
of transmission. Using statistical 
concepts in communication theory, 
he devised a quantitative means of 
measuring the size and complexity 
of the communication 
needed to handle messages. He 
recognized that the fundamental 
factor limiting the ability to trans- 
mit infermation is 


facilities 


noise. Using 
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. i You Neme It EISLER Mekes it... 


Eisler tipless stem patents have been extensively 
used by incandescent lamp and radio tube manu 
facturers. Eisler patents are free and have been a 
source of protection to the radio tube and lamp 
industry. Why not consider your next machine an 
Eisler? Serving the Industry over 35 years 


Send for Catalog 


EISLER 6GHEAD AUTOMATIC 
FOR LARGE STEMS 


CHAS. EISLER JR., PRES 


EISLER ENGINEERING CO., INC. 


Requires less than 
one-half the space 
usually needed for 


Vm aed a 


Made in two and three position types; mo 
mentary and locking actions. Single hole 
mounting. Attractive hardware. Long springs 
without any “forms” at point of flexing in 
sure long spring life. Springs insulated from 
each other by phenolic spacers with hard rub 
ber tubing press fit through the stack—in 
sures correct alignment of the contacts and 
provides high insulation resistance. “Soft” 
easy action actuator; real detent action on 
locking types 


751 So. 13th St. 


NEWARK 3, N. J. 


Fine silver contacts, rated at 3 amperes, 120 
volts, A.C. non-inductive load standard 
Also available on special order with larger 
silver contacts for higher currents and Palla 
dium contacts for low current low voltage 
circuits 


TELEVER SWITCH 


For more rugged applica 
tions. Features unusual “T 
Beam’ frame construction 
light design with rug 
gedness of a structural 
T- Beam 


Full details in Catalog $-52—fourth printing—- 


send for your copy. 


AVAILABLE AT ALL 


LEADING RADIO PARTS 


1336 WN. Halsted Street, Chicago 22, Ill. 


Canadian Representative: Atlas Radio Corp. Ltd.. 50 Wingeld Avenue, Torente, Canada 


JOBBERS @ 


Want more information? Use post card on last page 





500s 


© Military or special yokes and focus coils designed to your specifications. 


© Production yokes for TV sets 


For your answer to yoke problems write Dr. Henry Marcy today > 


SVITTONIC 


INSTRUMENTS, INC. 
100 Industrial Road * Addison, Il. * Phone: Terrace 4-6103 


To supplement their line of ANALOG units 


uthertird adds a new 
DIGITAL TIME DELAY 


GENERATOR 
-+»Model A-6 


Provides accurate and vari- 
able delays from 1 js to 100 
seconds in steps of 1 js. 


Available also are units with 
maximum delay ranges of 
1,000 1s, 10,000 1s, 100,000 


s, | sec. or 10 secs. 


Trigger type input circuit per- 
mits operation on slowly 
changing input signals. 


MODEL A-6 Write for complete data on 


our DIGITAL Time Delay Generators: Bulletin E-A-6 


For our ANALOG Time Delay Generator data, ask for 


Model A-2 (1 “s to 100,000 “s): Bulletin E-A-2 
Model A-4 (.00001 to 10 secs): Bulletin E-A-4 
Model A-5 (1 “s to 1,000 “s): Bulletin E-A-5 


Telephone: TExas 0-4362 
3707 S$. ROBERTSON BLVD. 
ELECTRONICS co. CULVER CITY, CALIFORNIA 


Want more information? Use post card on last page. 
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statistical notions, he devised a 
quantitative measure for the in- 
formation handling capacity of 
The theory 
of these researches is contained in 
Mathematical 


Theory of Communication.” The 


communication means. 
his paper “The 


contents of this paper have become 
known as information theory, and 
by virtue of their generality form 
a new and basic philosophy for the 
communications industry. 

The AIEE presented him with 
the Alfred Noble Prize in 1940. 
During 1940-41, he was a National 
Research Fellow He joined Bell 
Telephone Laboratories in 1941 

In 1949 the Morris Liebman Me- 
morial prize of the IRE was 
awarded him for his “original and 
important contributions to the 
theory of the transmission of infor- 


” 


mation in the presence of noise. 


Sensitive Research 
Expands Facilities 


SENSITIVE Research Instrument 
Corp. moved to new and larger pro- 
duction and engineering labora- 
tories in New Rochelle, N. Y 

The building has complete 
ities for manufacturing electrical 
indicating instruments. It gives 


Sensitive about three times the 
production and engineering facil- 


ities heretofore available. 


Servo Promotes 
Three Executives 


A. Eric THEIS has been promoted 


to vice-president in charge of 


manufacturing at Servo Corpora- 


A. Eric Theis 
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tion of America. Charles F. Healey 
was named vice-president in charge 
of administration; and H. Gordon 
Dudley L. 
Miller continues as secretary of the 
company. 


Hawthorne, treasurer 


Theis was production manager of 
Servo before his recent promotion. 
He is an engineer with over twenty 
years experience in the manufac- 
ture and production of radio com- 
munication, navigation, and elec- 
tronic control systems and instru- 
ments 


Lenkurt Electric 
Enlarges Facilities 


LENKURT Electric signed a two 
year lease for use of a new building 
being constructed in San Carlos, 
Calif 

The building will have 14,400 sq 
ft of space. 

When completed in December, 
some of the company’s business di- 
Visions and some manufacturing 
operations will be transferred there. 

The company now has 155,000 
Bq ft of floor space and owns or 
leases approximately 45 acres in 
the San Carlos industrial area. 

Most of the equipment produced 
by Lenkurt goes to telephone com- 
panies in the United States and 
Canada for use in increasing long 
distance circuits 

The company has more than 1,000 
employees and a monthly business 


volume exceeding $1,000,000 


Clevite Units 
Select Executives 


J. KNEELAND NUNAN has been 
named to the new position of vice- 
president and general manager of 
Clevite Research Center in Cleve- 
land, Ohio. 

Nunan has been president of Con- 
solidated Vacuum Corp 

Transistor Products, an operat- 
ing unit of Clevite, announced the 
appointment of E. F. Giguere as 
vice-president for sales 

He joined Transistor Products in 
1953 and served as director of sales 
prior to his promotion to vice-presi- 
dent 

He was associated with Federal 
Telephone & Radio Co. for 14 years, 
rising to the position of broadcast 
sales manager. During 1952 and 
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lower costs... 
improve design 
save time... 
with 


RC die cast 
EARS :PINIONS 


t Produce re ely t 


ttinre wick 


{ design heretofore impractical 


RLM iden tenn $0 


P D4 MA&aNY COMBINATIONS AVAILABLE FOR LESS PREC ISE AP 
iC ae 


PLICATIONS FROM STOCK DIES AT NO TOOLING CHARGE 


na 


Write Today For Full Information and Samples 


Send specifications for prompt quotation -100,000 to millions 
GRIES REPRODUCER CORP. 


World’s Foremost Producer of Small Die Castings 


151 Beechwood Avenue, New Rochelle, N Y. © Phone: NEw Rochelle 3-860) 
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JET PROPULSION LABORATORY 


OF THE 
CALIFORNIA INSTITUTE OF TECHNOLOGY 


Pasadena, California 


has positions now open in the fields of 


GUIDED MISSILE INSTRUMENTATION 
AND TELEMETERING 


esigan and de 


anding 


Airmail your summary of qualifications and references to 


cactech | JET PROPULSION LABORATORY 


4800 Oak Grove Drive Pasadena, California 


~ i 8 a AP A 


Want more information? Use post card on last page 





No. 99 
Junior 


irs tHE MOST! 


—MOST for your money —MOST useful service kit 
—MOST compact 11-tool pocket kit —MOST popular since the “99” 


Yes, since the 99 JUNIOR was introduced in May, technicians have kept us 
busy making enough! If you don’t already have one of these pocket kits with 
the 7 quality XCELITE nut drivers and 4 screwdrivers, ask your supplier— 
they're in stock! 


XCELITE, INCORPORATED 


Dept. C 
Orchard Park, N. Y. 


Use ‘‘Unusable’’ Spaces with this 
SUBMINIATURE 


RECEIVER and POWER SUPPLY 


Our Model 128 subminiature 

power supply (left) is designed to 

provide B + and filament volt- 

ages to various equipments. Being 

extremely compact (1” x 3” x 9”) 

it may be mounted in inaccessible 

or normally unusable spaces. 

Lightweight (only 36 oz.), it has 

been ideal for critically balanced airborne devices. Con- 
sider it for your applications. The model 127 VHF 
receiver, as shown at right, incorporates modular design 
for flexibility of installation as one unit or separated for 
better space utilization. Wideband characteristics and 
module size (1” x 3” x 9”) permit application in all fields 
of instrumentation and communication—airborne or 
otherwise, This receiver features crystal frequency control 
plus excellent sensitivity, quieting and noise rejection. 
Send the coupon below ie for our Data Sheets 100 
and 101 which give de- 

tailed specifications on 


Lon Bi 
9 


Instrument and Electronic Division 
Oakland Int'l. Airport Oakland 14, Calif. 


Subsidiary of California — Eastern Aviation, Inc 
SPP EROES ESOS SEES ESR SESE EEEEEEEEEEESET ESSE SESSEESSESEEEEE ESE EE ES SSESEEESS ESSERE ESSEEeSESSEEseeEeeseES 


‘e 


Send me Data on Name 
your Subminiature Address 
Equipment: ee te 
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1953 he served as a consultant to 
the FCC and the CAA. 

Transistor Products also an- 
nounced that Allen J. Dusalt, for- 
merly semiconductor sales manager 
for CBS-Hytron, has been ap- 
pointed general sales manager for 
Transistor Products. 

Samuel Rubinovitz, formerly 
assistant to the director of sales, 
has been named government sales 
manager, 

In Clevite’s Brush Electronics 
Co., John H. Harris, formerly vice- 
president and general works man- 
ager, has been made vice-president 
in charge of planning, and Wallace 
T. Gray has been appointed general 
works manager. 

Perry C. Smith has been ap- 
pointed manager of the equipment 
department of Brush Electronics. 

He joined Brush earlier this year. 
He was formerly general manager 
of the electronics instruments divi- 
sion of Burroughs Corp. Prior to 
that he was manager of scientific 
instruments engineering for RCA. 


CBS-Hytron Builds 
Tenth Warehouse 


CBS-HYTRON plans to build a 55,000 
sq ft warehouse in Chicago for 
tubes. Completion is scheduled for 
early spring. 

The new warehouse will have an 
engineering application laboratory, 
sales, service, and engineering of- 
fices, branding and packaging fa- 
cilities. 

The new structure will bring to 
ten the number of the firm’s ware- 
houses in operation. 


General Mills 
Adds Five Engineers 


L. K. LEE, former head of the ad- 
vanced techniques laboratory at 
Stanford Research Institute, and 
George H. Geick of Emerson Radio, 
have joined the mechanical division 
of Genera] Mills. 

Lee, a specialist in miniaturiza- 
tion and automatic production tech- 
niques for electronics, will be tech- 
nical advisor to the engineering 
research and development depart- 
ment. He will concentrate on de- 
sign for automatic production. 

Geick will be assistant manager 
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wie a | EL a 
of systems analysis. He was as- 


sistant to the executive vice-presi- 


dent of Emerson, concerned with will meet your specs for 


the administration of commercial 
and military design and production 
in radio, television and _ related LIGHTWEIGHT GENERATORS 
fields 
Three German scientists have 
also joined the division 
Dr. Otmar M. Stuetzer has been 
named to head the electron physics 
lab. He was radar section chief of 
the German Research Council and 
coordinator of the German radar 
and countermeasures program dur- 
ing World War II. He comes to 
General Mills from the U. S. Air 
Force Wright Air Development 
Center at Dayton, Ohio. where he 
was chief of the advanced develop 
ment branch in the electric com- 
ponents lab 
His staff will include Dr, Gott 
fried K. Wehner and Ludwig J 
Mayer, who worked with him at 
WADC. Dr. Wehner, a specialist in 
gas discharge and surface physics, 
was a branch chief at Flugfunk Another Typical 
forschungs, the German Air Radio Homelite Example 
and Radar Research Institute, dur- 
ing World War II. Mayer was chief To meet the requirements for lighter, smaller and more powerful 
of the microwave tube laboratory auxiliary gasoline-engine-driven generators for both rotary 
at the same establishment and fixed wing aircraft, Homelite has designed and built several 
special units. 
Typical of these new Homelite generators is the Model 34D28 
Telerad Elects shown above. 
New President Weighing only 67 pounds... almost half the weight of previous 
auxiliaries with comparable power .. . this Homelite develops 70 
CHARLES GEORGE has been elected amperes at 28.5 volts DC and is capable of starting 700 h.p. aircraft 
president and chairman of the engines either directly or with a small battery floated on the line. 
board of Tetrad Manufacturing Requiring less than 3 cubic feet of storage space, this unit is 
George, who has served as vice- equipped for push button or manual starting and starts without 


president and general manager for preheating in temperatures as low as minus 40 degrees Fahrenheit. 


Meeting specifications for light- turn them over to Homelite. The 
weight, powerful generators . . . for chances are you'll get the most satis- 
both military and commercial ap- factory answer .. . faster. 
plications . . . is the specialty of the Write and our engineers will get in 
house with Homelite. We've been touch with you. 


doing it for close to half a century. 


N h h diff Homelite builds generators in sizes from .1 SKW 
© matter how new, how dilerent up to 5KW in all voltages and frequencies... 


or how tough your requirements eee with either gasoline engine or electric motor drive. 


<< é 
_ 
— 
c MELITE 
«= 
<_ 
= 
~ A DIVISION OF TEXTRON AMERICAN, INC 
% 
Avice 6812 RIVERDALE AVENUE 


PORT CHESTER, N. Y 
Charles George Conedion Distributors: Terry Machinery Co., Ltd., Toronto, Montreal, Vancouver, Ott-wa 
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iF 67'S MEW... tF IT’S MEWS... IT’S FROM ELLO 


Figure B. 


NEW RIGHT-ANGLE 
VARICON INTRODUCED 


ELCO announces a new Right- 
Angle Varicon as the latest news- 
worthy addition to its world-famous 
line of miniature connectors. The 
new Right-Angle Varicon (Fig. A.) 
available in 2-contact male plugs, 
makes it possible to run wires or 
cable parallel to panel, thus con- 
serving space. Units may be plug- 
ged into mating portion of con- 
nector, side by side. (Fig. B.). 


Insulator acts as strain relief for 
cable, permitting exertion of heavy 
forces without breaking connec- 
tions. Plugs are polarized the same 
as other standard Varicons; with 
the same high current and voltage 
rating, low resistance, low capac- 
itance. 


For further information, or a copy 
of the new Varicon Catalog V-2, 
jlease write us on your company 
lettachead. 


ELCO CORPORATION, M STREET BELOW ERIE, PHILA. 24, PA., CU 9-5500 


ALLIED 
CONTROL 
“ie Tac mean 
the finest.... 


GARFIELD 
WIRE 


ARPIELD 


When you specify Allied Control, you're asking for 
the best. For example, take the relay shown here. 

It's the finest there is — in split-second response, 
unfailing accuracy, rugged dependability. 


Design — construction — materials — all have to be 
the best for Allied...and the heart of this relay 
is wound with Garfield Enameled Magnet Wire 


You'll start with the finest in wire, too, when 
you specify Garfield. Our modern drawing 

and enameling equipment, our rigid production 
control and our stringent inspection system are 
geared to produce only top-quality wire with 
tolerances closer than NEMA specifications 


Write for price lists and specification chart on Garfield 
bare wire, plain and heavy enamel additions today 


E DIVISION 
oy The Overiahes Coypordiion 
142 Monroe Street, Garfield, N. J., GRegory 2-3661-2 


Want more information? Use post card on last page. 
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eight years, purchased controlling 
interest in the company. 

Telerad has expanded its opera- 
tions into the guided missile field 
and will manufacture beacons and 
guidance equipment in its new 
Flemington, N. J. plant. 


Kinevox Purchased 
By Electromation 


KINEVOX, of Burbank, Calif., manu- 
facturer of synchronous magnetic 
recording equipment, has been pur- 
chased by the Electromation Co., an 
enterprise of F. Kirk Johnson of 
Fort Worth 

Kinevox will be a division of 
Electromation. A second division 
specializes in automation systems 
and_components and a third divi- 
sion is responsible for the develop- 
ment and sale of Radad, a radiation 
exposure safety device which warns 
of dangerous radiation exposure, 

C. A. Hisserich, as chief engi- 
neer, will direct research, develop- 
ment and engineering for Kinevox 
as well as the other two divisions. 
He will be aided by William C. B. 
Evans who will continue in his ca- 
pacity of electronic engineer for 
Kinevox, and assume the duties of 
production engineer for Electroma- 
tion. 


Burroughs Research 
Appoints Two 


ROBERT V. D. CAMPBELL has been 
named to fill the newly created of- 
fice of deputy director at the Bur- 
roughs Corporation’s research cen- 
ter. In this new position he will 
have responsibility for the line 
management of the research ac- 
tivity. 

Prior to  jcining 3urroughs, 
Campbell was a member of the staff 
of the equipment engineering di- 
vision of Raytheon Manufacturing. 

He joined the research activity 
of Burroughs in 1949 as supervisor 
in the planning department. In 
1953 he became technical consult- 
ant on the technical planning staff 
and in 1954 he was named associate 
director. 

Howell K. Fesq has been ap- 
pointed manager of the adminis- 
trative engineering department of 
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the special products division at the 
enter. He has been staff engineer 
with Sperry Gyroscope, senior 
project engineer with Curtiss- 
Wright and administrative engi- 
neer of Simmonds <Aerocessories. 
Prior to his present appointment 
he was contract engineer for Fair- 
hild Aircraft Corp. 


Kitel-McCullough Expands 
Fer Super Klystrons 


A NEW 17,000 sq ft building with 
facilities for the production of 
super klystron amplifier tubes up 
to twenty feet long will be added 
to the main San Bruno, Calif., plant 
if Eitel-McCullough. Present plans 
call for completion of the building 
in early Spring 

According to the company, the 
need for additional klystron facil- 
ities arises from an _ increasing 
number of electronic applications, 
including forward-scatter. 

One section of the building will 
include a two-ton crane to handle 
the giant klystrons. 

The new extension will bring the 
total area at the main Eimac plant 
in San Bruno to approximately 
170,000 sq ft. 


Norden-Ketay Sets 
Western Division 


NORDEN-KETAY. Corp. has estab- 
lished a Western Division in Gar- 
dena, Calif. 

The division consists of two 
plants, one in Gardena, the other in 
nearby Hawthorne, Calif. Together 
the plants comprise a unit of 30,000 
sq ft, equipped for research, de 
sign, development and quantity 
production of synchros and resolv- 
ers and other components. 

General manager is Arnold 
Raines, who was previously assist- 
ant general manager of the Arga 
division of Beckman Instruments. 

Manager of the engineering de- 
partment is Herbert Galman, who 
was previously chief development 
engineer of Beckman’s Arga divi- 
sion. 

The division will have a research 
and development department under 
the direction of Harold H. Sarkis- 
sian. He was previously vice-presi- 
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Especially designed... Tr 
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“tailing” (transient response ) 
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art SWAMI One 
(000708 FeOw OUTPUT 


“Available in a wide variety of 
types, frequency characteristics 
and impedance matches. 

Write for data sheets, today! 


H.O. Boehme, inc. 


Designers and Manufacturers Communication Equipment 
Precision Electro-Mechanical Apparatus 


915 Broadway + New York 10,N.¥Y. 


HEYCO NYLON STRAIN RELIEF BUSHINGS Ber rearye 
WHIM UL RCL igi ia ORGANIZATION 
UMA WITH 25 YEARS 
STAMPING 
EXPERIENCE 
HAS MODERN 
PRESS CAPACITY 
FOR OVER 


2,000,000 
FINISHED 
STAMPINGS 
PER DAY. 
ASK FOR BULLETIN 33 


1—~SLIP OVER WIRE 
2—SNAP INTO HOLE 


With Heycos it’s no longer necessary to tie wire 
knots or use insulating grommets. Product life 
is increased and product appearance is greatly 
enhanced. 


HEYMAN MANUFACTURING COMPANY 
Kenilworth i> New Jersey 


Send wire sizes for 


samples and specifications. 
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Miniature and Sub-Miniature 


SLIP RING ASSEMBLIES 
BRUSH BLOCK ASSEMBLIES 
COMMUTATORS 


and other 
Electro-Mechanical Components 


PRECISION MADE 
3 TO YOUR OWN SPECIFICATIONS 


Precision molded products with exacting tolerances in 
precious and non-precious solid metals of all alloys. All 
types of Thermo-Plastic and Thermo-Setting materials. Arnold Raines 


Slip Ring Assemblies fabricated or one-piece precision dent and a member of the board of 
molded to your specifications in Nylon, Kel-F, Mineral filled Computer Research Corp. and chief 
Mellamine, Phenolic, and other materials, Rings and leads 


spot welded or brazed together for positive electrical circuit. engineer of National Cash Register 


Co. 

Norden-Ketay’s present manufac- 
turing operation in California, un- 
der Harry Loveman as operations 
manager, has been integrated into 


the new divisional organization. 
COLLECTRON CORPORATION |". sous! creonzntion 


also. announced 
Murray Hill 2-8473 © 216 East 45th Street ¢ New York 17, NY. that George D. Butler has been ap- 
pointed director of sales. 

sefore joining the firm, he was 
vice-president in charge of sales of 
Warren Electronics. Prior to that, 
he was district sales manager of 
Beckman Instruments. 

During the war he was a project 
engineer at Bendix Aviation Corp., 
and also senior engineer at Carl 
L. Norden in New York. 


Our Swiss methods and techniques are geared to 
meet exacting requirements. We invite your inquiries. 


Tracerlab Builds 
(Type L301) Aske. 


a immersed Filter ee New Plant 
eector _—» shel 


(Type N3-01) Uni- - =, CONSTRUCTION has been started by 
ee tized Rectifier eskarel « _ . . 
(Type J3-01) Aska. immersed for Klys- , fe Tracerlab on a new 164,000 sq ft 


rel immersed high tron Bombarding. plant in Walt ham Mass 
impedance Filement , ; fi "" 


Transformer : ea The new plant will be ready in 
=| the Summer of 1956, Tracerlab’s 
operations have grown from $30,- 


000 in 1946 to over $12,000,000 in 
d con- 
have contribute 
n components 


1954. 
7 w makes more fe: ae i 
siderably to the fact at ecriglen relay equip- The new plant will also house 
beyond-the-hort 


nt than all other manufacturers combined. [Ry certain operations of Keleket 
me 


d- 
to be very depen > 
They have been on Se omaaaae ) X-Ray 
i rformane a 4 x 
- eee and enjoy reliable om ary. 
aso components for the electronics in 
ma 


Write jor Cataleg '° EE Erie Resistor 


Promotes Foster 


“Magnatra 


Corp., a Tracerlab subsidi- 


(Type N302) Uni- 
ed Rectifier eskare! 5 ' . 
eomnnndiionnte a eee JAMES H. FOSTER has been ap- 


ply ae . pointed general manager of Erie 
" Resistor’s electro-mechanical divi- 
sion. Since joining the firm five 
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McGRAW-HILL 


MAILING LISTS 
WILL HELP YOU 


Merchandise your 
advertising 

Conduct Surveys 

Get leads for your salesmen 
Get inquiries about 

your product or service 
Pin-point geographical 
or functional groups 

Sell Direct 

Build up weak territories 
Aid Dealer Relations 


Direct Mail is a necessary supple- 
ment to a well rounded Business 
Paper Advertising program, 

600,00 actual names of the top 
buying influences in all the tields 
covered by the McGraw-Hill publi 
cations make up our 150 mailing 
lists. These lists ore built and main 
tained primarily for our own use, 
but they are available to you for 
Direct Mail purposes. Pick out a 
list of YOUR prospect from our 
Industrial Direct Mail Catalogue. 
More and more, progressive compa- 
nies are using Industrial Direct Mail 
regularly os an advertising medium, 
They effectively allocate a portion 
of their concentrate on the best 
business publication, 

For complete, detailed information 
obout our service, fill in the coupon 
or write for your copy of our free 
Business ond Industrial Direct Mail 


catalogue. 


Mc GRAW-HILL 


DIRECT MAIL LIST SERVICE 


Direct Mail Division, 
McGraw-Hill Publishing Co., Ine. 
330 West 42nd St., N. Y. 36, N. Y. 


Please forward my free copy of the 
McGraw-Hill “industrial Direct Mall 
Catalogue.” 

Nome 

Compony__ 


Address 


Want more information? Use post card on last page 
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PLANTS AND PEOPLE continued 
years ago he has served as chief of 


electronic research and assistant 
general manager of the division he 


now heads. 


New Firm Formed 


By RC Controls 


COM PUTER- MEASUREMENTS 
of Detectron 
quired by RC 


division 


Corp. has been ac- 


Controls Corp. of 
North Hollywood and formed into 
known as 
Computer-Measurements Corp. The 
firm North 
Hollywood, Calif. Development, de- 


a new company to be 


has a new plant in 
sign, manufacturing and sales will 
take place there under John K. Ron- 
and J. L. 


ham, vice-president 


dou, president Cassing- 


Baldwin-Lima 
Elects Three V-Ps 


ROBERT B. MURRAY, JR., former Un 
dersecretary of Commerce, has been 
promoted to vice-president and has 
been elected a member of the board 
of directors of Baldwin-Lima-Ham- 
ilton Corp. He 
to the 
ing his government post. 

James M. White has been elected 
vice-president 


has been assistant 


3-LL-H president since leay 


in charge of manu- 
B-L-H, 
ACF 
position. He 


facturing for 
similar 
accept the 


resigning a 
post at Industries to 
new for- 
merly also was manufacturing vice- 
president for Allis-Chalmers. 
Colonel John R. Martin, who re- 
U. S. Ain 


procurement 


cently retired from the 


Force as director of 
for the Air Research and Develop- 
ment Command at Baltimore, Mar; 
land, has been appointed vice-presi 
dent in electronic 


charge of and 


instrumentation operations 


U. S. Officials 
Canada’s 


Honor 
Browne 


IN CANADA, the Department 


Transport’s retired controlle: 
telecommunications G ( 
with a 


Browne was presented 


scroll and a wrist watch from his 
friends and acquaintances in Wash- 
ington, D. C. The presentation was 
made on behalf of U. S. officials in 
field of the 
Department, Military 


Coast Guard, CAA, FCC, the 


the communications 
State 


vices, 


Ser- 


. 


HYCOR 


TELEMETERING 
FILTERS 


Hycor band-pass and low-pass tele- 
metering filters are produced in 


exact accordance with accepted 


military standards. In addition to 
designs which conform to Applied 
specifications, 


Physics Laboratory 


miniature units are available 


Hycor Telemetering filters are potted 
for complete protection against vi 
bration and humidity. The finest com- 
ponents are used to minimize aging 


effects on characteristics 


Send for Bulletin TE which de 


scribes standard types available 


Hycor engineers will be pleased 


to quote on your most exacting 


specifications 


Representatives in 
Principal Cities 


ly, 
Me 
Subsidiary of International Resistance Company 


11423 Vanowen Street 
North Hollywood 1, Calif. 
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RA V}| 4 Y Department of Agriculture and the 
, ° ; Department of the Interior 

? ° . 
Ne tance (ca Ov, Vic. Previously RETMA of Canada 


MICA SPECIALTIES and the Department of Transport 


had honored him. 


RADIO and TV TUBE SPACERS 


Moloney Electric 
Promotes Two 


CAPACITOR FILMS 


C. M. LOVELL, formerly vice-presi- 
dent and chief engineer of Moloney 
Electric, transformer manufaeturer, 
HEAT RESISTANCE WASHERS has now been named vice-president 
in charge of engineering and re- 
search, 
Reliance are specialists in the fabrication of Mica parts. For 27 years, He joined the firm in 1920 as an 
they have met industry’s specifications for critical tolerance and quality engineer. He was made chief engi- 
control. Our years of experience meeting close tolerance work can help neer in 1928. In 1942, he was ap- 
you whenever you are faced with tight specifications and our quality pointed as vice-president and he was 
control will meet the increasing rigid specifications of today’s design also elected to the board of di- 
QUALITY MICAS MAKE QUALITY TUBES rectors. 


Lovell has been instrumental in 
Is your application of Mica correct? 


Consult us for help in obtaining the proper use of Mica in your products. 


RELIANCE MICA CO., 
CORBET ey Brooklyn 32, N.-Y 


the development of concentric-layer 
winding and its application § to 
i. C : transformer manufacture at Mo- 
loney. 

The company also announced 
that David F. Winter has been ap- 
pointed vice-president, chief engi- 
neer and director of research. He 
will continue in his recently-ap- 
pointed post as director of the 
newly-formed engineering research 
and development laboratory of Mol- 


CONDENSER SPECIALISTS SINCE 192 performance oney Electric. 
tia Gale eo lod, a He has served as a staff member 


CONDENSERS 


For A.C., D.C. Sets - Phonographs etc 
a 


COSMIC CONDENSER CO. 
53 WHITTIER ST., BRONX 
nd 


nahom Advantages 
Extreme flexibility 
Tees ecm 


“= Fast quiet switching 
Crosstalk down 60 Db at 19 MC 
Any group of setups may be held 
\S intact while setting up others 


Provision for spot or remote con- 
Q trol 
Strapwiring eliminated 
Excellent HF characteristics @ Individual magnets at 


CROSSBAR Palladium contacts aaii adie aenee. 


Reduced cost ® Maximum, six conduc- 
Compact design, small size tors per circuit 


A truly pene switch Low operating power—2.5 watts ® Life-tested to 100 mil- 


MASTER CONTROL AND Simple ‘package’ installation lion operations. 
MONITOR SWITCHING OF 
AUDIO & VIDEO Circuits 


Also JAMES CUNNINGHAM, SON & coO., INC. 
COMPUTERS @ TELEMETERING 
TELEPHONY @ DELAY LINES 33 Litchfield St., Rochester, N. Y Tel: Boker 7240 CML 
erc . M. Lovell 


at the radiation laboratory of MIT. 


* 
quality In 1948 he joined the staff of 
’ Washington University as an as- 
sistant professor of electrical engi- 


Phone — LU 9-3360 
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PLANTS AND PEOPLE continued 


THE NEW WAY TO 
MARK EQUIPMENT.... 


with 
& AVVO SAFETY 


Lai 3 


ete > Send for booklets: 
D. F. Winter — ons Engravograph Booklet 1M-29 
Gravoflex Booklet G-29 
neering 
On leave of absence, Winter So simple to engrave Gravoflex. Lettering stands out 
joined the DuMont Laboratories as permanently on contrasting background. No paint needed. 
a senior engineer and then as an 10,000 Engravographs used for engraving on metals and 
engineering consultant to the in- plastics. Only Engravograph has these patented features: 
strument division in 1949. From @ Adjustable for 15 ratios. © Self-centering holding vise. 
1950 to 1952 he served first as a © Automatic depth reguiater. © Adjustable copy helders. 
senior engineer under special con- 
tract with the Naval Ordinance 
Plant at Indianapolis, Indiana, and 
then as project head. 


NEW HERMES ENGRAVING MACHINE CORP. 


13-19 UNIVERSITY PLACE NEW-YORK 3. N Y 


In 1951, Winter was made an 


associate professor at Washington TU NAB LE DETECTOR AMPLIFIER 
University in St. Louis. He came 

with Moloney Electric in 1952 as 

a consultant. TYPE 


In 1954, Winter joined Moloney 


on a full time basis with a leave FT-UBM 


of absence from Washington Uni- 
versity 


. Applications— 
Winter received a full professor- : 
ship at Washington University in e Bridge Detector 


1955 and is now an affiliate pro- e Selective Amplifier 
fessor with that institution. e Wave Analyzer 
e Carrier Frequency Test Set 


e Variable Frequency Filter 
Tharpe Leaves Du Mont, 


Petersen Named 


oi 
Range: 45 cps to 400 ke Federal Telephone and Radio Company, A Division 
JAMES B. THARPE has joined Visual Selectivity : Adjustable from 1% to 


; . . > kT , flat ? 
Electronics Corp., of New York as — at response over entire 


of International Telephone and Telegraph Corporation 


Instrument Division 


100 Kingsland Road, Clifton, N. J. 
president. Sensitivity: }0uv (with band width of 
He resigns as manager of the 2% and deflection of 10% full scale) 


Du Mont television transmitter Amplification: 5 steps from 1:10 


i 

' 

a 

' 

” 

4 

‘ 

. [] Please send further information on Tunable 

‘ 

. [} Pt dt f t catal 
to 1:10 . | } Please send latest instrument catalog 

' 

‘ 

' 

4 

t 

' 

' 

# 

' 

' 

' 

a 

4 

* 


Detector Amplifier, Type FT-UBM 


sales department to associate him- Power: 110/220v., 40 te 60 cps 
self with the independent selling 

agents representing Du Mont in 
the sale of TV broadcast equip- 
ment. He will directly handle all 
New York City and network ac- 
counts, and, in conjunction with 
Herbert Bloomberg, will handle key 


NAME 
TITLE 
COMPANY 
ADORESS 


city ZONE STATE 
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3 Relay Types 
by FILTORS,_inc. 


Now a Leader in tine 
Sub-miniature Relay Fieid 


NEW—DPDT SUB-MINIATURE 


Actual Size 
Engineered for critical 
Airborne and Guided 
Missile Applications 


TYPE: M26F6 
CONTACT RATING 


2 A Ries. at 26.5 vdeo 
or 116 vae 


Dia.: .6%6 
Mtg. Ctrs.: 0.875 
Shock: 60 G 


Vibration: 10 G 
at 6 to 2000 cps 


Amb, Temp. :--65°C to + 125" 
Weight: 1.3 oz 
eeeeeeeeeoeeoeeeeeees@ 


NEW-LATCHING SUB-MINIATURE 


Magnetically Held— 6PDT 
Electrically Reset Actual Size 
UNBELIEVABLY SMALL 
FOR A 
LATCHING 
RELAY 
TYPE: L26F18 
CONTACT RATING: 


1A Res. at 26.5 
vde or 115 var 


Mtg. Otrs.: 1.406 
Shock: 60 G 


Yib.: 10 G at 5 te 
500 ops 


Amb. Temp.: —66° 4 
to +1286°C 


(Also available in 
2PDT and 4P0T) 


Weight: 3.3 oz 
eeeoeveeveveeeeeeee 
SUB-MINIATURE 4PDT 

The Smallest, See See 
Hermetically-Sealed 
4PDT Relay 
Available Today 
TYPE: 26SR12 


Mtg. Otre 
1.406 


Shook: 60 G 


Vib.: 10G at5 
to 500 ops 


Amb. Temp 
to + 128°C 


Weight: 2.6 oF 


ee 


MIL SPECIFICATIONS 


All Made to MIL-R-5757B and MIL-R-25018 
(USAF) 


DRY CIRCUIT RELAYS AVAILABLE 
IN PRODUCTION QUANTITIES 


Write Today For New Catalog Listing 
Sales & Engineering Office Nearest You 


FILTORS, INC. 


30 Sagamore Hill Drive 
Port Washington, L.1., N.Y. 


Canadian Office 
MJS ELECTRONIC SALES, LTD 
P.O. Box 240, Ajax, Ontario 
Tel.: EMpire 8.3806 


Export Office 
MAURICE |. PARISIER & CO 
1860 Broadway, New York 23, N. Y 


Cable Address 
MIPARISIER NEW YORK 


Want more information? Use post card on last page 
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PLANTS AND PEOPLE (continued 
television broadcast equipment ac- 
counts in the area 
York and Chicago. 

Kenneth F. Petersen 
Tharpe at Du Mont. He was for- 
merly marketing manager for Du 
Mont tv transmitter sales and be- 
fore that director of engineering 
facilities for WPIX in New York 


between New 


succeeds 


Alto Scientific 
Adds Engineers 


PRINCIPALS of the Alto Scientific 
Co, now include president Lester L. 
Libby, vice-president Thomas F. 
Turner and secretary-treasurer Dr, 
David D. Cherry. Together, the 
background of the trio includes ex- 
perience in development, manufac- 
turing or sales with Tung Sol, 
Federal Telegraph Federal 
Telephone and Radio Corp., Kay 
Electric, Ohmega Laboratories, 
Civil Aeronautics Administration, 
Northrop Aircraft Co., Sierra Elec- 
tronic Corp. and Bell Telephone 
Laboratories. 

New engineers joining Alto re- 
cently include James F. Melton, for- 
merly with the Stanford Research 
Institute and Hewlett-Packard Co., 
Lawrence R, Teeple of California 
Research & Development and Con- 
solidated Aircraft, and Kenneth A. 
McQueeney who came to Alto from 
Sierra Electronic Corp. 


Co., 


New Glass Seal 
Company Established 


W. P. SPEER, formerly manager of 
the glass seal division of Cannon 
Electric, has organized Seals, Ltd. 
in South Pasadena, Calif. 

The company specializes in the 
manufacture 
glass-seal type connectors. 


design, and sale of 


Summers Gyro 
Appoints Romig 


HARRY G, ROMIG has been ap 
pointed staff engineer at Summers 
Gyroscope Co. 

Santa Monica 


years of 


He comes to the 
with 30 
experience in 


concern varied 


industry. Twenty- 


PATERSON 4, 


USERS of 
EPOXIES and 
POLYESTERS 


for embedded circuits and parts 


Can Now 


® Replace or Repair Defec- 
tive Parts 
© Salvage Valuable Parts 


|in embedded circuits by fully or partly remov 
| ing the encapsulating resin with the 


NEW STRIPPER-SOLVENT 
“‘“MONASTRIP” EP 


SAVE COSTLY LABOR AND 
PARTS. No special equipment 
needed. MONASTRIP E.P. is 
nen-inflammable and can be re- 
used. Write for details to Chem. 
Division. Section E.8 


NEW JERSEY 


WIDE-RANGE 
FREQUENCY METER 


85-1000 MEGACYCLES 


ae aaa as 
A VERSATILE PRECISION MEASURING 
INSTRUMENT Recommended Applications: 


Precise Measurements of Frequencies 
Production Testing 

Alignment of Transmitters and Receivers 
er Testing 


Portable Field Testing 

A Secondary Frequency Standard 
Signal Generator Calibration 

U.H.F. and V.H.F. Television Alignment 


COLORTONE 


ELECTRONICS, tncorporated 
200 Frank Road, Hicksville ne eae 


Export Rep: Andrew S. Szucs, Inc. 
50 Broad St., N. Y. C 


Want more information? Use post card on last page 
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AUTOMATIC ELECTRONIC 


aH eR 
Stas 


for optimum speed 
PLM) 


The mplicity and accuracy 


Mode! N-530A 


AT TEL aS 


Na aL BS 


@ Imput sensitivity — negative 0.1 volt and 


positive LBS P 
@ Input resolution time SM LLAAIEL Milt) 
eh MOLL elt ome 
Ca Hee GA ea ate 
cycles, 130 
@ fual-range Power Supply 
etal mbes 
NETS, te) 
up to 10 
eye 


110-250v, 50/60 
rae 
Yao SEAN Lire 


mer ar eins 


less than 5 mv. rms peak 


Write TODAY to our American repre- 
TU ee ee ee ee 
Te ee ee 2 


SRS i) lee me 
Southend-on-Sea 

Essex, England 

U. S. Sales and Service 


a 
PICCOLO mM meee 


Want more information? Use post card on last page 
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PLANTS AND PEOPLE o tinued 


five of these years he was with Bell 
Telephone Laboratories, New York, 
N. Y., as a member of the technical 
staff specializing in quality control. 
He was with Hughes Aircraft Co., 
Culver City, Calif., for almost three 
years, serving ultimately as techni- 
cal director of quality control after 
being quality manager of central 
quality control. Recently, in addi- 
tion to consultant work, he was em- 
ployed by International Telemeter- 
ing Corp., Los Angeles, as quality 
director. 


Midwestern Elects 
New President 
G. R. Morrow, vice-president and 


manager of Instru- 
ments, has been elected president. 


Midwestern 


M. E. Morrow, founder and presi- 
dent, chairman of the 
board. 

E. J. Handly 
president of 


became 


was elected vice- 
Other re- 
O’Brien, 
charge of engi- 
neering and production; A. E. Me- 
Coy, charge of 
sales; John F. Y. Stambaugh, secre- 

Truman R, 
secretary-treas- 


finance. 
elected officers were D. G. 
vice-president in 


vice-president in 


tary-treasurer and 
Howell, 
urer and comptroller. 

The 
new million dollar plant in 
Okla. 


assistant 


company now occupies its 


Tulsa, 


NBS 


Parts 


Appoints 
Chief 


ROBERT D. ELBOURN has 
chief of the components 
section of the Na 
This 


compo- 


been ap- 
pointed 
and techniques 
Standards 


tional Bureau of 


section investigates new 


nents and devices for electronic 
computers and explores techniques 
for applying them 

member of the 
iriginal that 
1950 the Bureau’s 
puter, SEAC 


He ha 


ince 1947 


Elbourn is a 


team developed in 


electronic com 


been with the Bureau 


Prior to olning the Bureau’ 


electroni eng 


‘taff, he was an nee} 


Ordnance Labora 
tory and with ¢ (,. Conn of Elk 


hart, Ind 


with the Nav: 


NOW... 


a DC Reference Voltage 


That’s Constant 
‘from -55° to + 100° 


For Measurement & Control Circuits 


Designed to replace the chemical cel! and 
VR tube in airborne, laboratory and other 
Critical instrumentation, the K-Volt Standard 
provides constant voltage through extremes 
‘of operating conditions . . . including am 
bient temperatures as low as —55° and up to 
100°C. Operating from AC or OC supply, it 
employs no tubes or moving parts, is un- 
affected by position, vibration or ‘mechanical 
shock. Negligible temperature coefficient, 
dependable regulation characteristics and 
rugged design make it applicable as an ab- 
solute reference, a constant output working 
supply, or a precision voltage regulator 
wherever specifications demand highest 
Stability. Other important features are 


Small size; 1%2” by 1%” dia, 
Power drain less than 1.8 watts 
Life: more than 10,000 hrs. 
Vibration: conforms to MIL-£-5272A 
Miniature 7-pin base 

Weight: less than 3 oz. 
Hermetically sealed 

Random drift less than 0.1% over 
1000 hrs 


Models to Meet Wide Range of Application 
Requirements: The K-Voit Standard is avail 
able for operation from 26.5 volts DC, or 
117 volts AC, 60 or 400 cycles. DC output 


6 volts or 1 volt, at 1 ma or 10 ma 


For complete specifications 
and pertormance data 
send for bulletin No. A128 


TRAOE MARK 


( 
. wee 
' one) V/IE/V 
Precision Instruments and Control Systems 
58-15 Northern Blvd, Woodside 77, N. Y 


Want more information? Use po 





You can “miniaturize” 


a lot smaller with these 
ALLEN 
MINICAPT 


AND 
MINISET | 


SOCKET SCREWS! 
#0 THRU +3 DIAMETERS 


Whatever you're “miniaturizing,” 
Allen Minicap and Miniset Socket 
Screws are ready to hold the parts 
securely. Say the word — and Allen 
engineers will gladly work with you 
to show you how Minicaps and 
Minisets make it possible to scale 
down sizes even farther in your mini- 
aturization designs. 

Allen Minicaps and Minisets are 
tiny, but tough — true Allens in their 
accurate and uniform sockets, 
threads, heads and sizes. They’re so 
strong, you can safely specify fewer 
screws or smaller sizes. 

With precision-fit Allen sockets, 
the key fits tight — makes starting 
easier, saves time in assembly. Allen 
Minicaps are knurled, and trimmed 
on top and under the heads — fit 
better and look better. 

Your Industrial Distributor has 
Allen Minicaps and Minisets now. 
He will show you why Allens hold 
better and last longer. 


Sold Only Through Leading 
Industrial Distributors. 


ALLEN 


MANUFACTURING COMPANY 
Hartford 2, Connecticut, U.S.A. 
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New Books 


Elements of Electronics 


By Henry V. HICKEY AND WILLIAM 
M. VILLINES. McGraw Hill Book 
Co., New York, 1955, 487 p, $5.00. 

iN THIS volume the authors get 
right down to business; they intro- 
the vacuum tube after 
describing the basic behavior of the 
electron. This may seem an uncon- 
ventional approach, but it steers the 


duce soon 


| beginner immediately to the most 


important electronic device with 
which he is to become intimately 
acquainted, To make the story par- 
ticularly pertinent in the first chap- 
ter, the explanation of direct cur- 
rents and static electricity are im- 
mediately entered together with a 
brief introduction to mathematics 
involving the power of ten. 


A-C and D-C Circuits 


The principles and operation of 
simple d-c circuits, natural and 
electromagnetism plus a working 
knowledge of meters, follow in sim- 
ple logical sequence. 

Alternating-current theory is 
treated with sufficient detail and is 
accompanied by two chapters, one 
on trigonometry and one on phase 
relationships; these three chapters 
adequately fill out the picture on 
a-c fundamentals with a minimum 
of confusion. 

The action of capacitive and in- 
ductive circuits as described in the 
following two chapters are 
tively simple since the reader has 
first given a background in 
alternating-current theory. 


rela- 


been 


Electron Devices 


The remainder of the volume 
deals with vacuum tubes and their 
application to electronic equipment. 
The primary vacuum-tube func- 
tions of amplification and oscilla- 
tion, are covered in six chapters, 
five of which are devoted to types 
of amplifiers. The relationship of 
the electronic functions to 
concrete operating equipment is 
ten chapters—five on 
transmitter theory and operation 
five on receivers. 

A short chapter on transistors 
follows, to end the book rather 
abruptly. 

Granted that receivers and trans- 


basic 


covered in 


ELECTROSTATIC 
VOLTMETERS 


Available ranges 100 volts to 
35,000 volts 


Measure true R.M.S. values on A.C., no wave- 
form or frequency errors. 


NO POWER CONSUMPTION 


Leakage resistance greater than one million 
megohms. These meters may be used to 
measure STATIC ELECTRICITY! 


Ideal for measuring high voltage power sup- 
plies with zero current drain. Rugged, well- 
damped movement. All elements surrounded 
by metal shielding for accuracy and safety. 


Write for bulletin 


RAWSON ELECTRICAL 
INSTRUMENT CO. 


111 POTTER ST CAMBRIDGE, MASS 


We're looking for engineers whose 
prime responsibility is to seek ways 
and means to make products or parts 
better, more efficient and at lower 
cost. To you, we recommend French- 
town Engineered Ceramics. 


Very possibly you can profit from 
the many valuable properties of French- 
town Engineered Ceramics to give 
you resistance to high temperatures 
and low thermal expansion; excellent 
mechanical strength and wear resist- 
ance; superior dielectric strength at 
both high and low frequencies. 


This helpful 4-page bulletin contains 
complete data on elec- 
trical and mechanical 
characteristics of 
Frenchtown high- 
performance bodies. 


Send for a free copy Fa > 
today. i 


-frenchtown 


PORCELAIN COMPANY 
86 Muirhead Ave. @ Trenton 9, N. J. 


Want more information? Use post card on last page 
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NEW BOOKS (continued) 


mitters form the major portion of 
electronic gear, it would have been 
pertinent to round out the volume 
with a few pages more on electronic 
circuitry as applied to control, 
measurement, photoelectricity and 
television. 

On the whole, the book gives a 
well planned and clear explanation 
of electronic principles. Circuit 
functioning and practical commer- 
cial applications are covered with 
excellent technique. 

Enough restraint has been exer- 
cised in the descriptive matter to 
give a clear picture without letting 
the text become confused with re- 
dundant material 

HARRY E. THOMAS, Senior Proj- 
ect Engineer, Federal Telecommu- 
nication Laboratories, Nutley, N. J 


Electronic Measuring 
Instruments 


By E. H. BANNER. The Macmillan 
Co., New York, 1955, 395 p, $8.50. 

INTENDED primarily for the infor 
mation of instrumentation engi- 


neers, this book is neither a text nor 


a handbook. It covers basic theory 
of electronic devices useful in in 
strumentation and their applica- 
tion. The instruments described 
include industrial, scientific and 
medical instruments. Electronic test 
equipment is not covered in this 


book 


{rrange ment 


The book is presented in three 
parts. The first discusses eletronic 


devices such as vacuum and gas 


filled tubes, cathode-ray tubes, 


Bridge circuit for measuring low light 
intensity 
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Manufacturers of 


op PHASE “Sauue 
UA Se 7 


Pat. Pend NULL 
DETECTORS 


IMPEDANCE 
COMPARATORS 


PRICE ° 


ey hel! POWER 
hoe OSCILLATORS 


NEW YORK 
= 


HIGH ACCURACY VACUUM TUBE 
MEASURES FROM O TO 360 DEGREES VOLTMETERS 
READINGS NOT AFFECTED BY NOISE 
AND HARMONICS ? 
PHASE SHIFTS OF THE ORDER OF FREQUENCY 
.01° CAN BE MEASURED EMPLOYING STANDARDS 
SPECIAL CIRCUIT TECHNIQUES 
MEASURES IN-PHASE AND QUADRATURE ° 
COMPONENTS SEPARATELY AUTOMATIC 


For further information contact your nearest Hl POT 


representative or write for brochure o 


INDUSTRIAL TEST EQUIPMENT CO. Other Electronic 
See ee, A ke) a ec) eT Test Equipment 


ns COMES us 


Yokes Impedance Coils 


Alignment Yokes Variable |.F. Peaking Coils 


image Orthic 
— Mate Colle RF. Chokes 


Focus Coils Image Oscillator Coils Video Peaking Coils 


rthi 
Tomtaaiitiegs Crystal Hester Unite Transmitter Coils 


mn" TELE COIL CO., Inc. 


SAMUEL FELDMAN, Pres. 
2733 Saunders St. Camden 5, N. J. Phone EMerson 5-7528 


DE MORNAY-BONARDI 


first in 
ultramicrowave 
equipment 


A complete line of research instruments 


covering frequencies up to 90,000 me... 
proved in laboratories the country over. 





PRESET COUNTERS 


Automatically count 
and control to 
UUM ATT oe 


Dual and multi-sequence models 
available to provide output 
signals and relay contact closure 
at any two or move preset totals 


'22'Val]'aa% Model DS-6600 Series (5 Models) 


Designed to control any operation after 
PETC ae @ preselected total count has been 
reached. Used to count pills, bottles, cans, 
machine parts, etc. for automatic 
ae Se aatenaine If an event can be converted 
to an electrical impulse, it can be 
counted and controlled with a 
Detectron Preset Counter. 


EL 


CUE Li 
Count Capacity: 100 to 1,000,000 (depending on 
Rugged model); Counts per second: 0-100,000 (as a 
straight counter); Recycling rate: 35,000 per sec. 
ale (os o preset counter); Input Sensitivity: 
0.1 V RMS; Output Signal: 50 volt positive pulse; 
TMT 24 Relay Contacts: 5 amps., 115 v. 60 cycle, 
non-inductive load 


WRITE FOR COMPLETE DETAILS 


Representatives in all major areas. 


UN Lt 


Formerly Detectron Corporation 
5457 Cleon Avenue Dept. 78-P 
North Hollywood, California 


PLASTICON 


THE PLASTIC FILM CAPACITOR 
OF MYLAR MEETS MIL—C25A 


Chorocteristics Type MACM Type MSCM 


Temperature Range 55°C to 85 'C* 55 C to 125°C 
Insulation Resistance (@ 25°C 100,000 Meg /mfd 100,000 Meg. /mtd 
Except that need not exceed 125,000 Megohms 125,000 Megohms 
Insulation Resistance at High Ambient Temp 5,000 Meg /mfd 400 Meg. /mfd 
Except that need not exceed 10,000 Megohms 1,000 Megohms 
Capitance Change 25 C to —55 € 6% 10% 


Life Test — Percentage of Roted Voltage ot 
High Ambient Temperatures 


Power Factor 1000 cps 


All Case Sizes, Leads, Mounting Brackets 
and Tolerances to Meet MIL — C25A 
SPECIAL UNITS DESIGNED UPON REQUEST 


* Rated to 125°C 
with Derating 


MYLAR — 
DU PONT’S 
NEW 


CONDENSER PRODUCTS "iy _ 
FILM 


Division of the New Haven Clock and Watch Co. 
140 Hamilton Street, New Haven 4, Connecticut 
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NEW BOOKS (continued 


phototubes, solid-state devices and 
particle detectors. 

Part two discusses electronic 
measuring instruments making use 
of these devices. Part three covers 
other measuring instruments in- 
cluding electronic and other count- 
ers, electromechanical transducers, 
electrical instruments and instru- 
ments for measuring physical quan 
tities. 

Usefulness of the book to Ameri 
can engineers is somewhat limited 
in that many of the electron tubes 
and commercially available instru- 
ments described are, understand 
ably, of British origin 

Striking a humorous note in the 
preface, the author suggests that 
thermopiles might have been used 
at Thermopylae or that diodes and 
triodes are extensions of the Odes 
of Horace.—J.M.C. 


Electronic Musical 
Instruments 

By Ricuarp H. Dorr. Radio Mag 
azines, Inc., Mineola, Neu York, 
1955, 326 p, $7.50. 

THAT THERE is a need for a book 
covering the field of Electronic Mu- 
sical Instruments is obvious since 
there have been so many new and 
interesting applications of elec- 
tronic (and electric) devices to the 
music world. The book “Electronic 
Musical Instruments” does describe 
most of the innovations currently on 
the market. 

't is apparently written for three 
groups: the musician, the engineer 
technician, and the build-it-yourself 
enthusiast. As a result—interested 
musicians find it lacking since 


Heterodyne instrument with harmonic 
synthesis 
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NEW BOOKS continued 


it does not delve into the musical 
aspects of the subject in sufficient 
detail. The  engineer-technician 
finds many instances where subjects 
are excessively simplified, and the 
build-it-yourself enthusiast finds 
not enough detail to permit finished 
construction. 

Further, a speaking-to-class pre- 
sentation is used rather than a less 
verbose and more professional writ 
ing technique, The book is well illus 
trated with pictures showing the 
various instruments, and schemati 
drawings are used profusely and 
advantageously for greater clarity 
The book is well printed with ex- 
ceptionally few typographical 
errors. The appendix of electroni 
music patents is quite extensive. 

G. EDWARD HAMILTON, American 
Broadcasting Company, Neu York, 
Boas 


[BBlimbnail Reviews 


The Mobile Manual for Radio Ama- 
teurs. American Radio Relay League, 
West Hartford, Conn., 1955, 352 p, 
$2.50 (paper). Selected articles from 
QST dealing with design of station 
equipment for mobile operation. Ar 
ticles described receivers, transmit- 
ters, antennas and power supplies 


Basic Synchros and Servomechanisms. 


Van Valkenburg, Nooger & Neville, 
Inc. John F. Rider Publisher, Inc., 


New York, 1955, two volumes: 27: 
$5.50 (paper), $6.95 (cloth, one 

ume). Material from Navy course 
asic Synchros and Servomechanisms. 
Pictorial presentation, quite elemen- 
tary. Covers servo components, servo 
fundamentals and design, error detec- 
tors, amplifiers and control circuits. 


Handbook of Engineering Materials. 
D. F. Miner and J. B. Seastone. John 
Wile & Sons, Inc 9 New York, 1955, 
1,391 p, $17.50 Include ections on 
general information about materials, 
metals, nonmetals and construction 
materials Cover common cha 

metals, papers, fibers, plastics and 
rubbers, organic finishes, carbon prod 


ts and ceramics 


K 
Proceedings of the First Conference 
on Training Personnel for the Com- 
puting Machine Field. A. W. Jacob 
on. Wayne University Press, Detroit, 
Mich., 1955, 104 p. Proceedings of 
1 conference held at Wayne Univer 
ity June 22-23, 1954 Includes 17 
papers, reports on 3 panel discussion 
ind roster of persons attending con 
ference Subject heading include 
manpower requirements, educational 
programs, influence of computers on 
echnical and general education and 
cooperative efforts for training and 
research, 
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FOR MARKING... 


] PLASTIC «- METAL 
GLASS * PAPER 
RUBBER * CERAMIC 
CARDBOARD 
in such products as 
Resistors, capacitors, 
valves, tubes, labels, 
sleeves, spark plugs, car- 
tons, etc., etc. 
THESE PRODUCTS 
AND MANY OTHERS 
OF ALMOST ANY 


MATERIAL AND SHAPE 
CAN BE IMPRINTED 


ON THE 


REJAFIX 
MARKING MACHINE 


Why not send us samples of your products? They will be test-printed and 
returned to you for your examination! 


@ REJAFIX HAND-OPERATED MODELS FOR SMALL 
RUNS. FULLY AUTOMATIC MODELS FOR MASS 
PRODUCTION. 


est, 1922 
POPPER & SONS ® Neveu ton 


M-DC-3A super-reculated 


; ¥ r P > 
Soeur EY Calibration Partners 


The two units combined, provide 
voltages up to 509.99 volts de in 
0.01 volt steps, however, either unit 
can function independently. The 
M-DC-2A provides current outputs 
of from 0 to 109.99 ma de in 0.01 
ma steps and voltages from 0 to 
109.99 volts de in 0.01 volts steps 
Overall accuracy of both units is 
within 0.05 pet. of selected voltage 
or current 
alibi fit) RADIATION Inc. 
M-DC-2A super-regulated voltage Sp cece - , ” 
UU Mee ee tas! 


= 


experience pays 


let TWS* prepare 


your industrial literature 


*TECHNICAL WRITING SERVICE 
McGraw-Hill Book Co. 
330 W. 42nd St., N.Y.C. 


send for information 


Want more information? Use post card on last page 





AMERICAN TELEVISION & 
RADIO CO. ST. PAUL, MINN. 


UNSURMASSED 
INJBEAUTY 


UNEQUALLED 
IN PERFORMANCE 
, / 


NMATCHED IN 


QUALITY 
ONSTRUCTION 


; 


profitable 
dealeg 
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WRITE TODAY FOR COLORFUL 
BROCHURE SHOWING THE 
NEW LINE OF ATR TV SETS 


ALSO MANUFACTURERS OF DC-AC INVERTERS, 
“A” BATTERY ELIMINATORS, AUTO RADIO VIBRATORS 


American Tecevision « Ravio Co 
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el. seme. ae Pil 


tae | 


| a 4 MINNE TA 
Want more information? Use post card on last page 
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Backtalk 


Resistance Analyzer 


DEAR SIRS: 

WE BELIEVE you will be interested 
in knowing that your printer must 
have dropped one or two lines of 
type when making the break in 
that story between pages 290 and 
292, September 1955. 

The last sentence on page 290 
should have read: “It was designed 
to check such characteristics as d-c 
resistance, temperature coefficient, 
and voltage coefficient of resistors 
according to JAN specifications. 
Voltage coefficient of any resistor 
up to a capacity of 2 w 
determined down to as 
0.0002 percent per volt.” 

RIcHARD G. Morris 


Manager 

Advertising, Public Relation 
The Kuljian Corporation 
Philadelphia, Pennsylvania 


can be 


low 


as 


Patent Examiners Needed 


DEAR SIRs: 
THERE is a serious delay in the 
processing of patent applications in 
the U. 8. Patent Office because the 
size of the examining staff has not 
kept pace with the increased num- 
of patent applications filed. 
This creates uncertainty as to the 
patent status of new products and 
processes and tends to slow down 
or defer their adoption by industry 
and their introduction to the pub- 
lic, 

This is a matter that can handi- 
cap the larger corporation and can 


ber 


_be critical for the individual inven- 


and the small business whose 
operations revolve around patented 
products and processes. 

Congress has appropriated addi- 
tional funds for new patent exam- 
iners, but with the existing demand 
for engineers and scientists in in- 
dustry it has been difficult to obtain 
enough candidates having the neces- 


tor 


sary technical qualifications . . . 
There are vacancies in the exam- 
ining staff which should be filled 
promptly this fall and we appeal 
to you since ELECTRONICS is 
read by the technically and scien- 
tifically trained the 
Patent Office is reach. 
Steps have taken 


people whom 
trying to 


already been 





* OIL COOLED 
© WATER COOLED 
© AIR COOLED 


NEW! 
High Power 
DUMMY LOADS 


Waveguide and Coaxial 


Coaxial Loads: 
up to 10 KV Average Power 


Waveguide Loads: 
X-Band Loads up to 1000 
Watts Average Power 
S-Band Loads up to 4000 
Watts Average Power 
L-Band Loads up to 6000 
Watts Average Power 


WRITE FOR NEW CATALOG 


Electro Impulse Laboratory 


208 River St ° Red Bank, N. J 
Red Bank 6-0404 


specialists in designing and manufacturing of all- 
purpose fasteners and wire forms. Tocled to pro- 
duce over 1000 styles in any screw size, material, 
finish, quantity, to your specifications 


Serving Industry for Thirty-five Years 
— OTHER PRODUCTS — 


fe) 


zr BP ee 


WIRE STRIPPERS & CUTTERS 


@ TOOLS, @ DIES @ STAMPINGS 
Bulletins on complete line upon request 


BWENCO MANUFACTURING CO. 
PRM eo) 1 eee oe 2 ee 


Want more information? Use post card on last page 


December, 1955 — ELECTRONICS 





PROFESSIONAL SERVICES 


Consulting—Patents—Design—Development—Measurement 


. 


Radio, Audio, Industrial Electronic Appliances 


AIRPAX PRODUCTS CO. 


Development Division 
Specialists in the 
Design and Manufacture of 
UNUSUAL TRANSFORMERS AND RELAYS 


Middle River Baltimore 20, Ind 


ANALYSIS INSTRUMENT CO. 


Consultants on Magnetic Problems 
Magnetic Materials Tested 
Special Magnetic Devices Designed 
Magnetizing & Testing Equipment Supplied 


P. O. Box 7 Pequannock, New Jersey 


H. O. BIXBY ASSOCIATES 


Consultants to the Mlectronie Industry 
SURVBYS PROMOTIONS LIAISON 
PERSONNEL PLACEMENT TRCHNOLOGY 


238 Main 8t Cambridge 42, Mass 


ELiot 4.9404 


THOMAS H. BRIGGS 
& ASSOCIATES 


Electronics Consultants 
Electron Tubes Automation Project Surveys 


Tube Materials & Reliability - Servo-mechanisms 
Engineering and production facilities 


Box 135 RD #2 Norristown, Penn. Tel. No. 8-7671 


CROSBY LABORATORIES, INC. 


Murray G. Crosby & Staff 


Radio - Electronics 
Research Development & Manufacturing 
Communication, FM & TV 


Robbins Lane, Hicksville, N. Y 


WElis 1 4 


l 


DELAWARE PRODUCTS CO 


Analog Voltage to Digital Conversion 
Digital Voltage Recording Systems 


Design-Development-Manufacturing 


100 Broadway Camden 3, N. J 


EDGERTON, GERMESHAUSEN 
& GRIER, INC. 


Consulting Engineers 
Strobosecopy Transient Oscillography 
Photoelectricity Pulse Techniques Timing 
High-Speed and Electronic Flash Photography 
Telemetering - Industrial Television Applications 
160 Brookline Avenue Bosten 15, Mass 


Eldico of New York, Inc. 


Pioneers of Television Interference Elimination from 
Transmitters, Induction Heaters, Diathermy and et 


Donald J. 8. Merten & Engineering Staff 


72 B Second St Mineola, L. 1, N. Y¥ 
Pioneer 6-5212 
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ELECTRONIC RESEARCH 
ASSOCIATES, INC. 


PRANSISTORIZE’”’ YOUR PRODUCT 
ete 5 » in consulting, research levelop 
1 Transistor circuitry, prod 


Nutley, N. J 


ERCO RADIO 
LABORATORIES, !NC. 


Radio Communications Equipment 


Mngineering - Design - Development - Production 
Our 2 Year in Air to Ground 
Communications and Radio Beacons 


Garden City « Long Island « New York 


HANSON-GORRILL-BRIAN INC. 
Product & Mfg. Development 
HLBCTRICAL ELECTRON I¢ 
HYDRAULIC MECHANICAL 


ental Hill 
Glet 


THE KULJIAN CORPORATION 


ELECTRONICS DIVISION 


Consulting Electronic Engineers 
. 

Research, Development, Production of 
Automatic Controls Special Inetrumentation 
1200 No. Broad St., Philadelphia 21, Ps 
Stevenson 2-9000 


Measurements Corporation 
Research & Manufacturing Engineers 


Hanny W. Hovor 
Joun M. van Buuren 


MaerTiaL A. Honneu. 


Specialists in the Design and 
Development of Electronic Test Instruments 


Boonton, New Jersey 


MINOT INFORMATIC DEVICES 


AUTOMATIC RECOGNITION OF 
SHAPES, PATTERNS & INFORMATION 


KESEARCH - INVENTION - CONSULTING 
, fete m and interpretation of 
complicated forma, characteristics of 
materials, printed characters, eo 


Minot, 22 Eliot Rd., Lexington 73, Mas 
Tel. VOlunteer 2.9465 or -3074 


NEW ROCHELLE TOOL CORP. 


FOR CERTIFICATION OF INDUCTION 
AND DIELECTRIC HEATING EQUIPMENT 
IN ACCORDANCE WITH F.C.C. RULINGS 


Mobile Test Unit Available Entire U. § 
n§ New Rochelle, New York 
Phone NB 2.5555 


NIAGARA ELECTRON LABORATORIES 


CONSULTATION - DESIGN - CONSTRUCTION 
MFG. THE THERMOCAP RELAY 
Specializing in solution of problems of electronic 
and eleetro-physiecal instrumentation for the research 

nalytical laboratory. Industrial plant problems 
invited 


Andover, New York Cable Address: NIATRONLAB 


PICKARD & BURNS, INC. 


Consulting Electronic Engineers 
Analysis and Bvaluation 
of Radio Systems 
Research, Development sad Production 
of Special Bactronic Equipment 
240 Highland Ave Needham 04, Mase 


ALBERT PREISMAN 


Consulting Engineer 


Television, Pulse Techniques, Video 
Amplifiers, Phasing Networks, 
Industrial Appliances 
Affiliated with 


MANAGEMENT TRAINING ASSOCIATES 
3224 - 16th St... N. ¥ Washington 10, D. ¢ 


SUNSTEIN ENGINEERING CO. 


David I unatein and Assoctates 


ting Services for Research, Engineering 
tion of Industrial, Consumer, and 
Government Products 


i64 Conshohocken State Road 
Bala Cynwyd, (Phila) Pa 
MOhawk 4.0459 


THE TECHNICAL 
MATERIAL CORPORATION 


Communications Consultamts 
Systems Engineering 
General Offices and Laboratory 
706 Fenimore Rd., Mamaroneck, N. Y 


TELECHROME, INC. 


Electronic Design Specialists 


COLOR TELEVISION BQUIPMENT 


Flying Spot Scanners, Color Synthesizers, Keyers 
Monitors Oscilloscopes and Related Apparatus 
J. BR. Popkin-Clurman, Pres. 4 Uh. Bngr 


88 Merrick Kd Amityville, L. LL, N.Y 


WALSH ENGINEERING CO. 


Design and Prototypes 
of Electronic Apperatus 


in whieh Transformers and Magnetic Components 
are especially important factors in Performance 
Size feight and/or Cost 


4 DeHart Place Blizabeth, N J 
Miisabeth 2.7600 


WHEELER LABORATORIES, INC 


Radio and Bleotronics 
Consulting Research Development 
K-F Cireuits lines Antennas 
Microwave Components Test Equipment 
Harold A. Wheeler and Binginecering Stef 
Great Neck, N.Y HUoter 2.7876 


YARDNEY LABORATORIES 
Research-Design-Development 
Blectro Chemica! Generators @ Bnergy 


40-46 Leonard Street Werte 6.2100 


New York 12, N.Y 





All military specifications met 
Liberal factors of safety to meet 
emergency conditions 
1. Production sampled daily and 
life tested to check 1,000 hour 
rating 
Every Chopper given not only 
one but two tests over the full 
range of military temperatures 
before shipment 
Only gold contacts used for 
superior operation in the vital 
0-1¥2 volt d-c range 
Liberal safety factors to meet 
emergency conditions 
a. 0-500 cps 
b. Input voltage 


i 


+ 30%. 


WRITE FOR THESE 
CATALOGS 

No. 371, 0.500 CPS 
No. 370, 60 CPS 


Want more information? Use post card on last page 
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BACKTALK (continued) 


100 new 


added 


in this direction and over 
patent examiners have been 
to the examining staff 
of this year, and it is 
that the Patent Office plans to build 
this total of 350 
new the end of 
1956 
Salaries 
$4,345 a 
to reach a 
The 


vacations 


since June 


understood 


number up to a 
examiners by 


for examiners start at 


year, and it is possible 


salary of $7,570 in 5 
Patent Office 


and 


also offers 


sick 


years. 
liberal 
and 


leave 
benefits. 

and 
degree 


pension 


Engineers scientists hold 


ing a college in engineering 
or applied science, or a degree with 
physics, 
credits 


a major in chemistry or 


certain combined 
fields, 


appointment as 


or with 


in these are eligible for 


examiners, 


upon 


Commissioner of 


patent 


without examination, appli- 


the 
Washington. 
HeNRY FE. SHARPE 


The New York Patent Law Assoc 
New York, N. Y 


cation to 
Patents in 


Face-Plate Seal 

DEAR SIRS: 

THE STATEMENT in the news story 
on p 22 (Nov. 1955) that “a low 
solder glass 
the 
funnel...” is 


temperature seal is 
face plate to the 
The face 
plate and cone of the all-glass color 
the 


! 
Seal 


used to seal 


incorrect. 
television tube are sealed by 
same method used regularly te 
the face plate and cone of black and 
tubes. 

H. C. MCDANIEI 


Westinghowse Electric Corp 
Pittaburgh, la 


white television 


Transistor Symbol 


DEAR SIRS: 
I HAVE found it 


and, | believe, 
use the symbol 


quite convenient 
also appropriate to 
XR to 
transistor in 
abbreviation in 


indicate or 
label a schematic di- 
agrams and as an 
written material. 

I under stand the 
sistor was originally a combination 
and 
is often used in place of 
the sym 
could 


name tran- 


of trans resistor, 
Since X 
trans and R is, of course, 
bol XR 
well be the symbol for a transistor. 


WILLIAM G. SHEPARD 
Neattle Wa 


(across) 


for a resistor, very 


shingto 


CONTACTS 


Tre Te 


SODERING 
BRAZING & WELDING SS 
L. 8. ALLEN CO. INC i TT 


6751 BRYN MAWR AVE. 


ETCHED CIRCUITS 
24 HOUR SERVICE 


SAMPLES, MODELS & PROTOTYPES 
SILK SCREENS MADE TO ORDER 


' ROWE ENGRAVERS 
f 492 £. 39 St. Paterson 4, N. J. t 


‘oman oe oe oe ee ee ee oe ee ee oe oe oe 


MANUFACTURER'S 
REPRESENTATIVES 


ELECTRONICS 


presents the advertisements for some of 


As a service to readers, 


the leading manufacturer's representatives 
in the electronics industry. These firms 
are qualified to help the Manufacturer 
with his distribution problems; the Buyer 


with his product needs 


S. BOSWORTH & CO. 


Engineering Sales Representatives 
PRECISION PLSOTKONIO INSTRUM PNTATION 
COMPUTBR CONTROLS 
Universiti 
ining Area 
I., New ¥ 


Industria Aireraf Gove ' 
In Metropolita New ¥ rh id Adj 


t 
i 

244 Old Country Road, Hick L 
Hicksville 4-2232 


ART CERF & CO. ive, 
LEADING ELECTRONIC LINES 
Regular Coverage * 10 Men 
6 States and District of Columbia 
Phone: Mitchell 2-6734 
| 744 Broad 8t. 
NEWARK 2, N .J. 


JOBBERS 
Calling on INDUSTRIALS 
AUDIO SPECIALISTS 
I. Oo. Rox |, FAST POINT, GA 
Telephone (Atlanta): Fairfax 9646 
BRANCH OFFICES AT 
Burlington, N.C. * Birmingham, Ala. 


ENGINEERING 
SNISNOHIHVM 


* Mt. Dora, Fla. 


SAMUEL K. MACDONALD, INC. 


manufacturers representatives over 25 yeors 


1531 SPRUCE STREET, PHILA. 2, PA. 


aad Other Offices 
Pennsylvenia « New Jersey Mae 
Delaware ¢ Maryland Baltimore 
Virginia « West Virginia Washington, 0.C 
District of Columbia 


“OUR FOURTH YEAR” 
The NEWHOPE CORPORATION 


Lee Rocke, Associate 
Salea Organiaation for th 
RADIO, wv and ELECTRONIC INDUSTRIES 
Four salesmen concentrating in Metropolitan New 
York City and New Jersey—in a 50-mile radius 
LExington 2-7372 
New York 16, New York 


Telephone 


6 Bast 39th Street 
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LOOK AT THIS RECORD OF GROWTH 


A few short years ago, a handful of people pio- 


neered advanced semi-conductor development at 
Transitron. 


Phony “. a |S : 
W Thera ss 


ae ge vad 
: eT mee ee 
‘ = ‘ ~, = ance oo : ea 


a oe 


- 
rule ee 


Today Transitron employs over 500 people in a 
modern plant of 65,000 square feet at Melrose, 
Massachusetts. 


awry 


_ 


AND NOW...FURTHER EXPANSION 


ttre 
CEC REECE 


A newly modernized second plant of 250,000 


square feet is being equipped at Wakefield, 
Massachusetts. 


Trangitron sincere 


melrose 76, massachusetts 
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EMPLOYMENT OPPORTUNITIES 


If you're in search of real opportunity, you'll find your 

professional horizons unlimited at Transitron. In a few 

short years this young company has carved out a leading 

position in the field of semiconductors. It 1s now under 

going turther expansion into a second pl ant of 250,000 
juare feet 


Here is your chance to work with stimulating 
congenial associates in an atmosphere of progress 
informal and free of red tape. You'll be locate din pleasant 
uburban Boston, in the heart of one of America’s 
technical centers where cultural and edu ational 
advantages .are found for you and your family. And 
you're only an hour's drive from New England 


Va itionland! 


So, if your experience ts any of these helds 


SOLID STATE PHYSICS ELECTRICAL ENGINEERING 


METALLURGY “ALES ENGINEERING 


MECHANICAL ENGINEERING PRODUCTION ENGINEERING 


there is an unparalleled opportunity for you 

right now with Transitron. Salaries are attractive 

ication, insurance ind retirement henefits are liberal 

ind your opportunities tor prot ional growth ire 
unlimited 

A letter to lransitron with your resume will 

receive our prompt attention and will he held in 


trictest< onhdence lransitron f lec tronic ¢ orporation 


le lephone MI lrose 4-9600 


“The MARK of Quality in Electronics” i 





* Condi 
needs 
ELECTRONIC 
and 


MECHANICAL 
ENGINEERS 
in 
SOUTHERN 

CALIFORNIA 


~~ 
a 


Unusual engineering positions in 
electrical and mechanical design of 
radar, sonar and telemetering are 
available. These positions, which are 
directly associated with our long- 
range projects for industry and for 
defense, are available at all levels. 

Now nearing completion at Bendix- 
Pacific is the new eto 000s Cen- 
ter. With more than 100,000 square 
feet of area it represents the latest 
and one of the most complete engi- 
neering facilities in the nation. 

You are isivited to consider becom- 
ing a member of this vital engineer- 
ing group — with a forward looking 
company in Southern California. Please send 


complete resume to 
Please fill in the coupon or JOHN C. RICHARDS 
Electronic 
Defense 
Laboratory 
Box 205 
W. C. Walker, Engineering Employment Manager 4 Mountain View, 
Pacific Division, Bendix Aviation Corp. California 
11608 Sherman ‘Way, North Hollywood, Calif. 
Please send information 
| am a graduate engineer with 


write us for complete information. 


io 
i 


ieee 


ciirpaits A 


er liad 


sy gee © ATM 
. ieee dialed 


SYLVANIA’S 


CALIFORNIA RESEARCH LABORATORY 


(San Francisco Bay Area—Near Palo Alto) 


Needs experienced creative engineers for a long 
range research and development program in micro- 
wave electronic systems and components. Also needs 
experts in design and custom packaging of 
specialized electronic communications equipment. 


We have specific openings for 
ENGINEERING SPECIALISTS and SENIOR ENGINEERS in: 


SYSTEMS ANALYSIS | For weapons systems planning, 


operational analysis and data handling problems. 


MICROWAVE ANTENNAS For investigation of new con- 


cepts in polarization and pattern control, direction find- 
ing and multi-function radiators. 


MICROWAVE CIRCUITS For advancements in synthesis 
of filters, broadband mixers, power dividers, etc., in- 
volving modern techniques of stripline, ridge guide and 
periodic structures. 

TRANSMITTER DEVELOPMENT For research and devel- 


opment involving microwaves and pulse techniques. 


FIELD ENGINEERING For advanced engineering field 


tests of prototype equipment. 


COMMUNICATIONS SYSTEMS For design and develop- 


ment of complex communications systems. 


Sylvania offers the finest facilities and 
equipment available. We also provide 
financial support for advanced education, 
as well as a liberal insurance, pension 
and medical program. 


Our Laboratory is located 5 miles 

from Palo Alto in the San Francisco Bay 
area, close to excellent schools and 
universities, unexcelled living conditions, 
ideal climate and ample housing. 


RELOCATION EXPENSES PAID 


tam a graduate enna wih avo, ELECTRONIC | DEFENSE LABORATORY 


years experience, : 

—_ ae oa All inquiries 

Add will be answered 
res... ce 


within two weeks 
SS i 
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SYLVANIA 


SYLVANIA ELECTRIC PRODUCTS INC. 
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EMPLOYMENT OPPORTUNITIES 


| you quality, here is the 


JTURE. 


isi x 
j ita 


G eee ae 
ELECTRONIC ENGINEERS 
| AND TECHNICIANS 


a“ 
Remington. Fland. 
ls NGINEERING tsearc etic DIVISION 


ERA’s leadership in creative research and unusual de- 
velopment of vitally needed new applications in mechani- 
cal and electrical engineering fields is internationally 
known. 

Now you can join an ERA Project Team. While you 
are working closely with ERA’s staff of outstanding engi- 
neers, you will be learning all about the system being 
created and perfected. You will grow with ERA and 
steadily enlarge your computer experience and professional 
standing. 


FIELD ENGINEERING ... A special extended training 


program at full salary is offered to men who choose com- 
puter field engineering. Take your family with you to 
permanent computer installations. 


To qualify, send an outline of your training and 
experience to Department D-4 


Klemington. Fland 
piviSiON OF SPERRY RAND corporation 


ENGINEERING isearcn Associates DIVISION 


1902 West Minnehaha Avenue « Saint Paul W-4, Minn. 
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EMPLOYMENT OPPORTUNITIES 


Behind RCA’s 1955 record... 
Behind RCA’s 1956 opportunities... 
Telit Mi COAG N CT ere for_y 


SALARIES. At RCA, engineering salaries aver 
age measurably higher than those of other 
companies in the field. Intermediate engineers 
range from $5000 to $8500, senior engineers 
from $8500 to $15,000, Staff and supervisory 
salaries open 


INDIVIDUAL RECOGNITION RCA organizes 
engineering activities into groups small enough 
to allow broadest scope for your individual 
accomplishment. The average group has just 
11 engineers. Yet, in all activities, you are 
backed by the entire facilities and engineering 
resources of RCA 


LOCALITIES——At Camden or Moorestown, you 
enjoy the educational advantages of Greater 
Philadelphia, with moderate-cost living in pleas- 
ant suburban communities. Waltham offers 
at-home opportunity for New England engi- 
neers. Los Angeles, ideal West Coast location. 


on 


ai % 
Pe 
} 
ok Fovens Laon ieee 
\ , 


Harrison lies next to Greater New York. Lan- 
caster and Findlay have small-city advantages. 


ADVANCEMENT—-Regular, objective appraisal 
of your work speeds your promotion. Profes- 
sional and financial progress is just as sure as 
your achievements make it. 


PROFESSIONAL STATUS--RCA world leader- 
ship in electronics is based on the abilities of 
exceptional men on every organizational level 
Many have widely known engineering and 
scientific reputations. You work in day-by-day 
association with these leaders. 


BENEFITS——There’s a complete program at RCA 
A very liberal Tuition Refund Plan. Company- 
paid life, sickness and accident, hospital-surgica] 
insurance for you and your family. Modern 
retirement plan. Relocation assistance, sugges- 
tion and patent awards 
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EMPLOYMENT OPPORTUNITIES 


OVER 600 EXPERIENCED ENGINEERS 
1955 AND SCIENTISTS* CHOSE RCA SYSTEMS, 
DESIGN OR DEVELOPMENT CAREERS 


NEW SYSTEMS, DESIGN AND DEVELOPMENT 
1956 POSITIONS AT RCA OPEN HIGH-LEVEL 
OPPORTUNITY FOR YOU! 


*Plus hundreds of field 
service, recent graduates 
and other engineers 


TYPE OF DEGREE AND YEARS OF EXPERIENCE PREFERRED 


Chemistry 
Electrical Mechanical Physical Ceramics 
Engineers Engineers Science Glass Technology 

Metallurgy 


1-2 12-3 


FIELDS OF ENGINEERING ACTIVITY 


YBMOY>TZ>S=E 


SYSTEMS 


(Integration of theory, equipments and environment 


to create and optimize’ major electronic concepts 


AIRBORNE FIRE CONTROL 





DIGITAL DATA HANDLING DEVICES 


MISSILE ELECTRONICS » RADAR 
“INERTIAL NAVIGATION 
COMMUNICATIONS 


DESIGN « DEVELOPMENT 


KINESCOPES (8B & W and COLOR), OSCILLOSCOPES—FElectron 
Optics—Instrumental Analysis—Solid States (Phosphors, High Tempera- 
ture Phenomena, Photosensitive Materials and Glass to Metal Seoling) __ 


RECEIVING TUBES— Tube Design—Test and Application Engineering — 
Chemical and Physical Development—Methods and Process Engineering 
— Advanced Development _ ; ; eae 
SEMI-CONDUCTORS—Transistors—Semi-Conductor Devices—Materials 
MICROWAVE TUBES— Tube Development and Manufacture (Traveling 
Wave—Backword Wave) : ; ; in ~ 
GAS, POWER AND PHOTO TUBES—Photosensitive Devices—Glass 
to Metal Sealing 
AVIATION ELECTRONICS—Rodar—Computers—Servo Mechanisms 
Shock and Vibration—Circuitry—Remote Control—Heat Transfer 
Sub-Miniaturization— Automatic Flight—Design for Automation—Tran 
sistorization 





COMPUTER S— Systems— Advanced Development— Circuitry — Assembly 
Design—Mechanisms— Programming 


RADAR — Circuitry—Antenna Design—Servo Systems—Gear Trains 
eee MC et eae Oli cel| 


COMMUNICATIONS — Microwave — Aviation — Specialized Military 
Ok 
RADIO SYSTEMS—HF-VHF—Microwave—Propagation Anclysis— 
Telephone, Telegraph Terminal Equipment 

MISSILE ELECTRONICS— Systems Planning and Design—Radar—Fire 


Control— Shock Problems— Servo Mechanisms 


COMPONENTS —Transformers—Coils—TV Deflection Yokes (Color or 
Monochrome) — Resistors 


MACHINE DESIGN 


Mechanical and Electrical—Automatic or Semi-Automatic Machines 











Locations: €—Camden. NJ. H—Harrison NJ b—tnternational Div L—Lancaster. Pa. M—Moorestown. NJ W—Wattham Mass. A—tos Angeles. Calif 1—Findlay Ohio 


Modern benefits program Liberal relocation assistance Mr. John R. Weld, Employment Manager 


Please send resume of education and experience, with jocation preferred, to Dept. A-15M, Radio Corporation of America 
30 Rockefeller Plaza, New York 20, N.Y 


RADIO CORPORATION of AMERICA 


opytight 1955 Radio Corporation of America 
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EMPLOYMENT OPPORTUNITIES 


RE 7 taps Bor No.) <7 to office nearest you 
’ , : - iC ~All: Ce if | NEW YORK: 330 W. 48nd St. (36) 
lO IHE I INE ENGINEERING MIND CHICAGO 526 NV. intehigan Ave (11) 
SAN FRANCISCO: 68 Post Bt. (4) 
. im oeT ‘ if : ‘TC eee ete ae one 
SEEKING THE CHALLENGING PROJECTS IN Seon AEA 
Instrument Maker—Electronics—Technical 
chool training in electronics with 8 to 4 
ears experience in repair, maintenance and 
development work on electronic instruments. 
Knowledge of physics and radiation-detection 
| instruments desirable. Appointment before 
| January 1956 Starting salary $80-$90 per 
week depending on qualifications; $90-$105 
for higher qualifications Vacation sick 
| leave, hospitalization, Social Security Reply 
| Box 1 Oak Ridge, Tennessee. 


POSITION WANTED 


Component Parts Engineer specialized in 
mall electronics parts with a practical re- 

liability philosophy for missile environments 
ifteen ear experience in aircraft and 

ile electronics Desires a responsible 

tion where « on and test methods 

be of alue $11, Electronics. 


SELLING OPPORTUNITY WANTED 


Detroit Manufacturer's Agents, Established 
twent vear Clientele with Automotive, 
Chemical and Metal Industries in Laboratory 
Engineering and Operating office Complete 
Chemical, Metallurgical and Electronics edu- 
cation and broad experience Have new fully 
equipped electronics service shop RA-8334 
} Eleetronics 





PART-TIME WORK WANTED 


| Seattie sales engineer seeks part-time work 
| for supplier Aircraft only. PTWW-8261, 
Electronics 


MANUFACTURERS REPRESENTATIVE 
Engineer desires repeat and expendable electronic 
and electro-mechanical products for sale to Guided 
E L E Cc T RP oO ag i ¢C § Missile and Aircraft Companies located in Southern 


California. Reply to: 


LEE GRANT SNYDER COMPANY 
ELECTRONICS ENGINEERS are urgently needed to fill top career openings Technical Sales 4 Contract Admintstrators 


1418 N. Highland Ave Hollywood 28, Calif. 
. Phone Hollywood 9-6278 
at Convair in beautiful San Diego, California. Qualifications include experi 


ence in missile guidance systems, microwave techniques, digital computers, 


DRAKE PERSONNEL 


National Placement Center for 
magnetic amplifier. circuit design, and electronic reliability. Antenna engi EXECUTIVE AND 
TECHNICAL PERSONNEL 


General and Plant Managers 
Plant Superintendents—foremen 
CONVAIR offers you an imaginative, explorative, energetic engineering Accounting—Statf Personnel 
: , . Engineers: Design—Production 
department... truly the “engineer's” engineering department to challenge Sales Managers—Engineers 
Please outline briefly your 
your mind, your sk ills, your abilities in solving the complex problems ot experience or personnel needs to 


servomechanisms, test equipment design, circuit analysis, transistor and 


neers also needed for airborne antenna research and development projects 


John Cope 
220 S. State St., Chicago 4, Ill. 
policies, educational opportunities and personal advantages excellent HArrison 7-8600 


vital, new, long-range programs. You will find salaries, facilities, engineering 


Generous travel allowances to engineers who are accepted. Write at 


once enclosing full resume to: ENGINEERS SCIENTISTS 


$6,000 - $20,000 
H. T. BROOKS, ENGINEERING PERSONNEL, DEPT. 912 World Wide: Cévetase 


| 
Thousands of engineers have used National 
as a clearing house—let us assist you 
. 
Send detailed resumes 
Specify positions preferred 
and choice of geographic locations 


1108 - 16th St., N.W. Wash. 6, D. C. 


A Division of General ~ Dynamics Corporation NATIONAL EMPLOYMENT SERVICE 
3302 PACIFIC HIGHWAY SAN DIEGO, CALIFORNIA 


Assistant to President, Chief Engineer 
, > rithe Moderate size, extremely progressive manufacturer 
SMOG-FREE SAN DIEGO, love ly ’ sunny city on the coast of Southern electro-mechanical and electronic devices starting 
2nd plant. President, general manager, desires man 
. i ‘ de WwW if Wat familiar with engineering, tooling and manufacture 
California, offers you an pom family a wonderful, new way of life , to assume some of the inoreased managerial work 
j toad. Starting salary 10,000 to 13,500. Company 
of life judged by most as the Nation s finest for ¢ limate, natural be auty ana pays fees, relocation exponse 
. P MONARCH PERSONNEL 


easy (indoor-outdoor) living. Housing is plentiful and reasonable 26 E. Jackson Bivd Chicago 4, Ill. 
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EMPLOYMENT OPPORTUNITIES 


AND WHAT IT CAN MEAN 10 YOUR FUTURE! 


ELECTRONIC ENG. 


PHYSICISTS 
MECHANICAL ENG. 


Our new Engineering Building is one 


manifestation of our continuing rapid 

growth. Yes, we are expanding both our govern- 

ment and commercial business. This means 

you can step up your engineering career 

fast with us! You'll benefit from top salaries 

a secure future placement at 

highest level of your capabilities ... pleasant 

living in beautiful residential area. Simply drop 

us a postal card, briefly stating your educa 
tion and experience. We'll act fast . 


and confidentially! 


Wore AHEAD with Bendiv! 
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Lh roseintth develypment 
& MeCign in thee tilde: 


@ COMPUTERS 
@ RADAR (Fixed, Airborne, Mobile) 


@ AIRBORNE COMMUNICATIONS 
& NAVIGATION EQUIP 


MISSILE GUIDANCE SYSTEMS 
MOBILE COMMUNICATIONS 
AUTO RADIO 

MICROWAVE DEVELOPMENT 
TRANSISTOR APPLICATIONS 
TECHNICAL WRITING 
RADAR FIELD ENG. 


Address: Personnel Manager, Dept. J 


DIVISION OF 
BENDIX AVIATION 


CORPORATION 


Baltimore 4, Maryland 





EMPLOYMENT OPPORTUNITIES 


@AYTHEOW) SOC Ee 


f od 


ENGINEERS 
= ae Honeywell 


“First in Controls” 
mia OFPERS EXCELLENT 
oe Pe eo OPPORTUNITIES IN 


— wens 
eae Ase 
ean elie th 
~ 


ain ee - \ 
A ™ * 


. ~ te 


See, 


RESEARCH 


. including analysis of electronic con- 
trols and control systems, using control 
theory and analog tests. Variety of other 
applied research activities. 


DEVELOPMENT 


of electronic and electromechanical 
devices for detection and control of all 
types of industrial process variables. 


CIRCUIT DESIGN ENGINEERS 


Positions available at all levels from recent 
graduates to engineers with relevant super 
visory experience. Electronic circuit design ex 
perience required, Should be capable of inde 
pendent design and analysis for work in de 
velopment of circuits for complex radar and 
missile systems. 


SPECIFICATIONS ENGINEER 


Three or more years of experience in electronic 


. development and design of complex 
industrial instrumentation systems, data 
design of applications engineering. Familiarity reduction and data handling systems. 


with militar specification and technical . 
y ' development of pneumatic and me- 


chanical devices for flow measurement 
and control and other small electrome 
chanical controls and recording instru- 


SYSTEMS ENGINEERS ments. 
SYSTEMS ANALYSIS ENGINEERS 


writing experience desirable 


Responsible experienced engineers required 


for design and development of airborne elec 
tronle systems including navigational and fire 
contro! systems. Systems engineers also re 
quired for integration of missile system with 


alrcraft fire control systems 


For synthesis and analysis of complex missile 
guidance and radar systems, Degree in elec 
trical engineering or physics and three or more 
years experience in servo, feedback control 
systems, and dynamics required. Familiarity 
with noise theory desirable 


ELECTRONIC PACKAGING ENGINEERS 


For packaging of electronic units of radar and missile sys 
terns. EE or ME degree required and three or more years 
experience in design or packaging 


© MISSILE AND RADAR DIVISION 


Continved expansion of Raytheon’s Missile and Radar Division has created long range oppor 
tunities for experienced engineers. This Division is engaged in all phases of missile development 
from study programs through design, development, and flight testing to production. Prime con 
tracts for missile systems involve overall responsibility for system design including airframe, 
guidance, motor and auxiliary equipment, This Division is located 20 miles from Boston, offering 
a choice of urban of country living, excellent recreational facilities and proximity to Boston's 


educational and entertainment advantages 


GENERAL INFORMATION 


Salary and advancement commensurate with ability. Liberal vacation, sick leave, group life and 


health insurance and a worthwhile pension system. 


Tuition support plan for engineering courses 


Relocation expenses paid. Write giving details on experience to G. P. O'Neil. A mutually con 


venient time for interview will be arranged 


MISSILE AND RADAR DIVISION - BEDFORD, MASS. 


APPLICATION 


. personal contact with customers, de- 
termining exact needs for custom-built 
devices or systems, determine feasibility 
of manufacturing special products by es- 
timating engineering time necessary, etc. 


Excellent Opportunities 
FOR MEN WITH 


1—A degree in E.E., M.E. or 
Physics 


2.—From 1 to 7 yrs’ experience 
in instrumentation or simi- 
lar fields 


3.—Group or Project Leader Po- 
tential 


Send a confidential resume of your 


qualifications for consideration in the 
area of your interest. 


HONEYWELL 
BROWN INSTRUMENTS 


Wayne & Windrim Avenues 
Philadelphia 44, Pa. 


December. 1955 — ELECTRONICS 





wee ee 


72LUHECEITHO 


Among the challenging assignment 
tell bright futures for engineer at Goodyeatl 
Aircraft ( orporation 


which fore 


consider what goe on 


Goodyear in the field of electronics: 


Consider “ATRAN,” the all-weather electronic 
equivalent of a contact pilot — pioneered, patented 
and produced at Goodyear Aircraft. Still “unde 
wraps” for the military —it is a device with a 
brilliant commercial future, the most brilliant 


performer in its fre ld! 


Consider “GEDA” the Goodyear-built analog 
computer, stalwart of one of the world’s large 
omputer laboratories vallabl 


reative enginee! who come to Goodveat 


facilities readily a 


EMPLOYMENT OPPORTUNITIES 


Desc. 


/ 


Aircraft where youre vited to explore neu 


( ernie 


of approac! lo prob 


Consider radomes, ground and air-borne radar, 
test equipment for cross-talk and deflection. And 
beyond the locked doo! interesting and complete 
challenges in the fields of missile 


tems and new 


», Weapons 
concepts involving electronic 
nerve center 


Consider—by all mean what the future can mean 
for you at Goodyear Aircraft! Send resumé, 
request application: C. G. Jone Personnel 
Department, Goodyear Aircraft Corporation, 
Akron 15, Ohio. Plants in Akron and Litchfield 
Park, Arizona 


Te ey Ve doing Dig lh 7179S al 
 GOODZYEAR AIRCRAFT 


THE TEAM TO TEAM WITH 
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EMPLOYMENT OPPORTUNITIES 


SYLVANIA grows 33% faster 
than electronics industry 


$281 
million 


1954 


ate 


ELECTRONICS INDUSTRY 


$69 $2 
million billion 


Your Future 
Lies with a 
GROWTH 
Firm ina 
GROWTH 
Industry 


You can move up fastest and most securely with a firm that grows 


...in an industry that grows. 


Projected growth of the electronics industry is more than double 
for the next ten years. Past indications prove that your best 
chance for a career is with Sylvania...in the past eight years 
Sylvania has grown 33% faster than the electronics industry of 


which it is a part. 


Join Sylvania now and grow with it. 


WALTHAM Engineering 


Majors in E.E., M.E., Math, 


Physics, Research & Development 


experience in— 


Countermeasures 
Systems Analysis 
Transistor Applications 
Noise Studies 
Antenna Res. & Dev. 
Systems Development 
Mechanical Design 
Miniaturizetion 
Digital Computer 
Circuits & Systems 
Cirevit Designs 
Shock & Vibration 
Technical Writing 
Missile Analysis 


_Missite Systems Laboratory 


Radar Research & Development 

Missile Guidance & Ground 
Equipment Analysis 

Systems Evalvation Operations 
Research 


BUFFALO Engineering 


Majors in E.E., Math or Physics. 
Experience in Advanced 
Development and Product Design 


Information Theory 
Advanced Circuit Design 
VHF-UHF Systems Design 
& Evaluation 
Logical Circuit Design 
Mathematical Analysis for 
Numerical Computation 
Pulse Techniques 
Data Processing Devices 
Components & their Applications 
Magnetic Amplifier Techniques 
Servo Techniques & Applications 
Digital Computer Design 
Control Circuits & Devices 


WILL BE PAID BY SYLVANIA 


Sylvania provides financial support for 
advonced education os well as liberal in 


surance, pension and medical programs 


| INTERVIEW & RELOCATION EXPENSES 
} 
L 


Please forward resume to: Professional Placement Supervisor 


Thomas A. Tierney 
100 First Ave. 


; Randall A. Kenyon 
| 175 Great Arrow Ave. 


Waltham, Mass. | Buffalo 7, N.Y. 


Your inquiries will be answered within 2 weeks 


¥ SYLVANIA ¥ 


SVL VANIA ELECTRIC PRODUCTS INC 


DEVELOPMENT 
ENGINEERS 


PROJECT 
SENIOR 
INTERMEDIATE 


Antenna & Microwave Sys- 
tems & Components 


* Pulse & Radar Circuitry 
* Telemetering Systems 

* Communications 

* Navigational Systems 


TAKE A STEP TOWARD THE 
FUTURE WITH..... 


the progressive and well estab- 
lished Maryland Electronic Man- 
ufacturing Corporation. 

We've grown to now number 
more than 300 employees .. . 
steady growth, too, with never a 
layoff. Because MEMCO is an 
engineering-managed organiza- 
tion we feel that we offer an 
exceptional atmosphere for per- 
sonal growth, with real opportu- 
nity for your recognition and 
advancement. 


wat'tiadce *” MEMCD 


—Modern, complete and self- 
sufficient engineering and 
production facilities in sub- 
urban College Park, Md. 6 
miles from Washington, D. C. 

—Attractive salaries and profit 
sharing plan. 

—Aid and encouragement in the 
presentation of technical 
papers plus the educational 
opportunities at 4 nearby 
universities. 

—Suburban living with fine 
schools and housing plus the 
cultural advantages of the 
nation’s capitol. 

—A real challenge for imagina- 
tive and energetic engineering 
talent. 

For interview please write 


Mr. J. E. Richardson 


MARYLAND 
ELECTRONIC 


Manufacturing Corporation 


5009 Calvert Road 
College Park, Maryland 
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EMPLOYMENT OPPORTUNITIES 


oa UCT: 
New Under The Sun... 


La Te TOT e) sT Fi ... and we here at Burroughs, believing that there are 
: ti a is ‘ : 


entirely new, undiscovered concepts and approaches in 
LABORATORY ADDITION the Field of Computers, Solid State Techniques, Data 
Processing and Transmission, Automation and Process 
Control are expanding the scope of our research func- 
tions in order to find the ideas needed to meet the antic- 
ipated needs of industry and government. To accomplish 
this end we are offering unlimited opportunity for a 
parallel personal growth to qualified people in all levels 
of engineering, physics and administration. 


New work under contract at the 
Burroughs Research Center has 
saturated our present facilities, 
making necessary the erection of 
the new 86,000 Sq. Ft. addition 
pictured above to assure an un- 
interrupted continuity in the 
planned expansion of our activi- 
ties for industry and government. 


If you can let yourself go... think and 
create new ideas in the above fields... 


PERSONNEL GAINS SINCE DEC. 31, ae 


NOV. ls 
1955 


ACT NOW! 


For a Personal Interview at YOUR Convenience... 
PLEASE WRITE OR CALL 


M, E, JENKINS, Professional Placement Manager 
PHONE: PAOLI 3500 Paoli, Pa. 


Our Company benefits will meet the most exacting standard 


1955 
(} 

JUNE . 
IAD | - our pay is commensurate with your ability and if you 
seek advancement and responsibility, THIS IS IT! 


aaa TUT 


RESEARCH CENTER 
| Paoli, Pa. « On Philadelphia's Beautiful Main Line 
-\ WORK AND LIVE WHERE THE BEST IN EVERYTHING IS AVAILABLE TO YOU AND YOUR FAMILY 
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EMPLOYMENT OPPORTUNITIES 


PIONEERING 
OPPORTUNITIES 
in the following fields! 


© MISSILE GUIDANCE 
SYSTEMS 


© JET and TURBO PROP 
ENGINE CONTROLS 


THE ELECTRONICS DIVISION 


OF © BOMBING 


GENERAL MOTORS 


NAVIGATIONAL 
COMPUTER SYSTEMS 


© AIRBORNE FIRE 
CONTROL 

© U.HLF. 
COMMUNICATIONS 


@ MICRO-WAVE 
EQUIPMENT 


* 


Our current monthly turn- 
over figures are phenomenally 
good. Have been, we are proud 
to say, for years. It speaks 
well for the job opportunities, 
working conditions and the 
wages we pay our Engineers 
and Designers. Investigate 
for your future. Write 


us today. 


Write today for Employment Application: 
Mr. Louis R, Berks, Supervisor of Employment 


AC SPARK PLUG @ THE ELECTRONICS DIVISION 


GENERAL MOTORS CORPORA 


MILWAUKEE 2, WISCONSIN 


ELECTRONIC 
ENGINEERS 


Young men interested in design de- 
velopment of UHF, VHF and other 
TY equipment will find excellent 
opportunity for valuable training 
and advancement in lab of engi- 
neer-owned manufacturer of special- 
ized TV products. 


No government work. Degree not 
essential if otherwise qualified. 
Congenial surroundings. Liberal 
employee benefits. 


Phone or write to 


BLONDER-TONGUE 
LABS, INC. 


526 North Avenue, East 
Westfield, New Jersey 
WeEstfield 2-7032 


ENGINEERS, TECHNICIANS AND 
OPERATIONAL ANALYSTS 
* FIELD SERVICE - 


Experience in one or more of the 
following categories: Digital Com 
puters, Ground Radar, Communica 
tions and Microwave 


DYNAMIC ELECTRONICS N. Y. Inc. 


73-39 Woodhaven Bivd., Glendale, L. |. 
iLlinois 9-700—x-3 Mr. Schwartz 


ELECTROAIC 
ENGINEERS 


Technical Operations, Inc., is 
looking for an. electronic engi- 
neer with three to five years of 
experience, capable of supply- 
ing original ideas in the fields 
of transistor circuitry and oper- 
ations research instrumenta- 
tion. Join an expanding research 
and development organization 
located in suburban Boston. 
Please send complete resume 
and requirements to: 


R. R. SMYTH 


Technical Operations, 
Inc. 


6 Schouler Court § Arlington 74, Mass. 
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EMPLOYMENT OPPORTUNITIES 


“Gendix” OFFERS 
3 SENIOR ENGINEERING JOBS 


WELL WORTH LOOKING INTO... 


Senior Engineer 


TEST EQUIPMENT 
DESIGN 


SYSTEMS 


Senior Engineer 


PROJECT 
ENGINEER 


6-10 years experience in 
missile or radar electronic 
system development. 
Ability to direct systems 
engineering at the pro- 
ject level. 


7-10 years experience in develop 
ment and design of electronic 
test equipment for complete 
systems involving microwave and 
pulse techniques, adaptation of 
commercial instruments to special 
applications, preparation of pro 
posals and the actual product 
design of electronic and electro 
mechanical devices. Familiarity 
with problems of maintenance 
helpful. Supervisory experience 
and ability required. 


MECHANICAL 
DESIGN 


6-10 years experience in 
missile or aircraft elec- 
tronic package design. 
Familiarity with vibration 
and other environmental 


Here are three especially attractive job op- 
portunities for engineers who want to get 
on the ground floor in the important, in- 
teresting, and challenging phase of a new 
industry —guided missiles. 

(Qualified men are given real job responsi- 
bilities with Bendix and grow with the de- 
velopment of what is not only the nation’s 
most important weapon system, buta project 


that will undoubtedly lead to new and im- 


problems essential. 


portant long-range commercial application. 

At Bendix you will be associated with top 
missile authorities and have at your command 
unexcelled engineering and manufacturing 
facilities. Salaries for these top jobs and other 
opportunities are open for discussion, Write 
today to: Mr. W. L. Webb, General Manager, 
Missile Section, Bendix Products Division, 
Bendix Aviation Corporation, 401 North 


Bendix Drive, South Bend, Ind. 


23 OTHER ENGINEERING POSITIONS! 


Bendix also offers unusual job opportunities detail every phase of our guided missile oper- 
for assistant engineers, junior engineers, ation will be sent to you on request. If you are 
and technicians, as well as a score of cther interested in guided missiles, this book is 
assignments. A 30-page book describing in bound to interest you. Write for it today. 
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EMPLOYMENT OPPORTUNITIES 


CHALLENGING CAREERS AT RAYTHEON | UTA HAH 


Studying ferromagnetic resonance. A cavity perturbation method is used, in 
which a ferrite specimen placed in a high Q microwave cavity changes cavity 
properties in accordance with electrical and magnetic properties of the mater ial 


Looking for 
a good place to grow? 


When you join Raytheon you work in an atmosphere of progress. 
Advanced work on ferrites for microwave applications is proceed- 
ing in Raytheon’s modern ceramic research facilities. Various 
types of gyrators, isolators and other ferrite microwave devices 
have resulted from development work in the equipment systems 
and component development laboratories. 

University graduate study is encouraged through a tuition refund 
plan. Openings now for engineers, scientists in many areas 
including: 

microwave tubes + special purpose tubes + guided missiles 
transistors + diodes - receiving tubes - TV receivers + radar 


metallurgy + ceramics + communications + cathode ray tubes 


sonar + servomechanisms -« solid state physics - field engineering 


Join a team where performance pays off. Please address inquiries 


to L. B. Landall, Professional Personnel Section. 


- 


OM Se 


RAYTHEON MANUFACTURING COMPANY 
190 Willow St., Waltham 54, Mass. 


Piants aiso located in California and Iilinois 





| 
cul 





ENGINEER 


MISSILE & WEAPONS 
CONTROL SYSTEMS 
STUDIES 


Enjoy full use of your skill and im 
agination, and friendly, professiona 
give and take with top men in the fleld 
of electromechanical precision equip 
ment 


You will perform studies related to 
airborne weapons control and guidance 
ystems with the object of determining 
requirements, feasibility, performance 
and specifications of computers and 
over-all systems 


A degree in physica, ME or EE-—or the 
equivalent in experience-——la required 
Must be able to handle problems in 
uch diversified fields as; digital com 
puters, digital data transmission sys 
tems, logic counting and conversion 
circuits, high precision gyro and gim 
bal structures, dynamic behavier of 
missiles; alignment of inertial plat 
forms for guidance systems, and flight 
evaluation of guidance systems and in 
strumentation. Send resume in confi 
dence to: 


Teahnical Personnel Dept. 2-500 


ARMA 


Division American Bosch Arma Corp. 
Roosevelt Field, Garden City 
Long Island, N. ¥ 


I 


. _ COMMUNICATIONS 
ENGINEERS and TECHNICIANS 


EXCELLENT SALARIES 
MINIMUM PREREQUISITES 


ENGINEER &€ Graduates with 3 years 


exp 

TECHNICIAN 2 years technical seheel ta 
communications and 3 years 
experience, 

Require installation adjustment and maiatemanee 

experience with communication receivers and ase 

clated terminal equipment. Also, mea with similar 

experience with high-powered transmitters, anten- 

nas, transmission lines, 

Must be willing to travel in United States end 
Overecas 


Page Communications Engineers, Inc. 
710 Fourteenth St.,N.W., Washington 5, D.C. 


Systems 
Synthesis 
Engineer 
GUIDED MISSILES FIELD 


A creative and responsible position with General 
Electric, a company noted for maintaining a stimu 
lating environment for engineers 


Progress in the development of guided missiles has 
created an opportunity for an experienced engineer 
capable of applying a broad viewpoint to the prob- 
lems of weapons systems and of using a creative 
approach to synthesize systems meeting military re- 
quirements 


At least ten to fifteen years experience is desirable, 
and should include a background !n servo systems, 
radar systems, guidance systems, ete. An engineer 
with three to seven years experience will also be 
considered for work in carrying out the more 
detailed portions of the systems synthesis function 


THIS 18 AN UNUSUAL OPPORTUNITY TO JOIN 
AN OUTSTANDING SCIENTIFIC STAFF IN 
varune” MAJOR IMPORTANCE FOR THE 
U 


fend complete resume to 
MR. JAMES HEVELIN 


SPECIAL DEFENSE PROJECTS DEPT., 
Rm. 206E 


GENERAL @ ELECTRIC 


2900 CAMPBELL AVENUE 
SCHENECTADY, N. Y 


December, 1955 — ELECTRONICS 





EMPLOYMENT OPPORTUNITIES 


The Producer of ENGINEERS 


LINIV AC The PHYSICISTS 
| FIRST NAME 
% In Complete Electronic Computing 


Presents 


OPPORTUNITIES UNLIMITED 


To Experienced Men .. or Those 


Is Expanding Its 
Field Of Operations! 


Yes ... these are all-important facts 
to men who are not content to follow 


established patterns created by others 
... but seek, by their own creative 
and pioneering instinct, to lead the 
field through the development of even 
NEWER and MORE ADVANCED 
methods to be incorporated into 
UNIVAC Ii. 


Here at Remington Rand, the first 
name in electronic computing, we 
encourage creative thinking. Where 
others stop, we carry on with new 
applications and developments. Thot’s 
why only Univac, with no “extra” 
equipment, can check its own work, 
read, write and compute simultane- 
ously. To these already proved 
superior accomplishments add the 
speed of Univac Il’s magnetic-core 
storage — and you have the first 
electronic business data-processing 
system to use magnetic core storage 
successfully. 


To Qualified Men 
THE REMINGTON RAND 
UNIVAC DIVISION 
Offers 
Permanent, Well Paying 


ENGINEERING 
POSITIONS 


WRITE OR PHONE 


D. A. BOWDOIN 


Placement Manager 


BAldwin 3-7300 
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Recent Graduates 
Who Can Qualify As 


Electrical Engineers . . . Circuit Designers to develop 
and apply new circuit techniques. Degree in E.E. or equivalent 
experience required. 


Mechanical Engineers .. . to design and develop 
electro mechanical devices; electronic packaging design and 
development. 


Physicists. . . for Solid State computer components develop- 
ment. Also design of various optical systems; phosphors and 
ferromagnetism; electric contacts research. 


Logical Designers . . . for system design in effecting 
logical functions of electronic data processing equipment. 


The above openings lie in the field of electronic or electro- 
mechanical data processing equipment, research and develop- 
ment and specifically in such areas as Magnetic Tape Mechan- 
isms . . . Paper Handling Devices . . . Magnetic Drum or Tape 
Applications . . . High Speed Mechanisms . . . Transistors . . . 
Electronic Packaging Design . . . Servo-Mechanisms and many 
other areas of interest. 


Mathematicians » Chemists 


and Programmers and Metallurgists 

. with experience in elec- ... electro-chemical; physical 
tronic digital computer pro- or inorganic chemistry; mag- 
gramming or extensive math netic materials; magnetic 
background. film deposition. 


Product Analysts . . . experienced in customer applica- 
tion of business machines or related equipment; applications 
analysis. 


In addition to the challenge of being associated with the leading 
men in this field, our qualified employees benefit by a liberal 
cooperative educational aid program . . . health and hospitali- 
zation benefits for BOTH you and your family . . . progressive 
retirement plan... moving and travel expenses. 


UNIVAC DIVISION 


SPERRY RAND CORPORATION 


2300 W. Allegheny Ave. Philadelphia, Pa. 





EMPLOYMENT OPPORTUNITIES 


This is the Evendale Plant, 
“headquarters” of the Crosley 
Government Products Divi 
sion, AVCO Manufacturing 
Corporation, Located in 
Evendale, a Northern suburb 
of Cincinnati, this plant has 
every facility for long range 
research and development 


programs. 


ENGINEER REQUIREMENTS 


(IN PERCENT) 


a AY 
t 


1955 1960 


nt 


Our continuing expansion program 
means that highly creative oppor- 
tuuities are now available to 
Electronic, Electrical, Aeronautical 
and Mechanical Engineers, Physi- 
cists and Mathematicians. Crosley 
offers you a chance to achieve 
individual recognition in a success- 
ful growing organization. 


Crosley’s Engineering Staff is 
engaged in the design and develop- 
ment of a selected diversity of 
defense equipments. There are 
openings at all levels of Research, 
Advanced Development and Pro- 
duct Engineering for individuals 
experienced with any of the 
following: Guided Missiles, Air 
Navigation, Radar Systems, Com- 
munications, Gyros, Magnetic Am- 
plifiers, Servos, Computors, UHF, 
VHF, Printed Circuitry, Transis- 
tors, Circuit Design, Fire Control 
Systems, Infra-Red Radiation, De- 
tection Nucleonics and Human 
Engineering. 


Address your resume to 


Director of Engineering 
Government Products, Dept. 


/ 


Crosley DIVISION 
[JVC Ovanverctunne CORPORATION 


2630 Glendale-Milford Road 
EVENDALE, CINCINNATI 15, OHIO 
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emperature con 
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esume in confidence to: 


chnical le nnel Dept, 2-500 


T™ 
ARM 
Div. American Bosch Arma Corp. 


Roosevelt Field, Garden City 
Long Island, N. Y. 


ELECTRONIC and ELECTRICAL 
ENGINEERS and PHYSICISTS 


Armour Research Foundation has openings 
in Chicago, Illinois and Fort Huachuca, 
Arizona, for graduate engineers or physi- 
cists with experiences in one or more of 
the following areas: 


Radio and radar 
Electronic Instrumentation 


Communication systems 
evaluation 


Electric machine components, 
measurements. 


These are permanent positions offering 
attractive salaries, liberal benefits, and 
excellent opportunities for personal and 
professional growth. Send resume to: 


Mr. T. E. DePinto 


Armour Research Foundation 
of Illinois Institute of Technology 


10 West 35th St. 
Chicago 16, Illinois 


ELECTRICAL 
ENGINEERS 


To work on engineering problems 
in development of new Regulated 
AC and DC supplies, transistors, 
semi-conductor circuitry and mag- 
netic amplifiers. BEE, or BS with 
physics or math major, plus some 
allied experience. 


SORENSEN & COMPANY, INC. 
375 Fairfield Avenue Stamford, Conn. 
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EMPLOYMENT OPPORTUNITIES 


LOW TEMPERATURE SPIN RESONANCE 


ENGINEERS, PHYSICISTS, CHEMISTS 


Zenith wants to talk to you about: 


e Solid State Physics 
e Transistors 
Circuits for Color & Monochrome Television and Radio 
New Types of Vacuum Tubes 
Radio & TV Receiver Design 
Subscription TV (Phonevision) 


Patents 


o 
® 
o 
e Ceramic Engineering (High Dielectric, Piezoelectric) 
* 
. 


industrial Engineering (Automation) 


Modern Air-Conditioned Laboratories 

Attractive Profit Sharing and Insurance Plans 

Outer Chicago Location with Opportunity for Suburban Living 
and Graduate Study 

Non-Classified Work—Publication Encouraged 


Since 1919 Zenith has manufactured radios for home use and is one 
of the country’s oldest companies continuously in this field. It is today 
a leading manufacturer of quality television sets and hearing aids 
Continuity of management, a record of pioneer technical developments 
and a reputation for quality products are important factors for you to 
consider. Zenith’s consistent, steady growth and unusually low engi 
neering turnover rate indicate a desirable combination of opportunity 
and stability 


For an appointment, write to 
WG. &. GUSTAFSON 
Vice President, Engineering 
y Zenith Radio Corporation 
6001 Dickens Avenue, Chicago 39, Iilinois 


—EMITH 


© 


RADIO CORPORATION 


ACOUSTICS ™ 
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EMPLOYMENT OPPORTUNITIES 
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Project 


ENGINEER 


D esign and development of me- 
chanical or  electro-mechanical 
mechanisms in the field of ammu 
nition. Projectiles, fuses, training 
devices, weapons systems. M.E. or 
Physicist, 5-10 years experience. 
Advanced degree preferred. Enjoy 
advantages of Connecticut living 


Reply 
Employment Manager 


WINCHESTER - WESTERN DIVISION 


OLIN MATHIESON CHEMICAL 
CORPORATION 


P.O. Box 906 
NEW HAVEN 4, CONN. 


CAC NEEDS AN S.E. 


The Communication Accessories Company 
Missouri, one of the 
producers of toroidal 
ponents, ne a sales engineer—pret 
bly en 25-35 with a BS degree 
in electronics. 
You will specialize in filter ne 
transformers . . . Give customers te i 
assistance ... have some field duties. 
Attractive compensation. 
Hickman Mills, a suburb of Kansas City, 
rural comfort near metro- 


528, George E. Gui i, 
Hickman Mills, Missouri. 


RESEARCH 


and 


DEVELOPMENT 
Ph.D. 


Management Level Openings 


A major industrial company is 
forming a |! yxratory operation 
carry out basic long range 
research and development in rT 
field of guided missiles. This wor 
will be divorced from immediat« 
production problems and will 


be undertaken in an appre ia 


laboratory environment 


The n 
sel 


leus o 
ecte 
or eqt 


uc fa sti is now bein 
dd. Candidates having Ph.D 
ivalent degrees with some 
post doctoral experien 
ing sought, Positions are open 
fields uidance 

ic 


ar r 
ofg 
e ynices and phy 


e be 
in the 
lectre sics 
Liberal benefit program: 
Northeast location. 
Replies will be 
onsidered confidential 
P-8376 Electronics 
330 W. 42 St., New York 36, N. Y 
. 
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PRODUCT 
PLANNING 
ENGINEERS 


to study customer requirements 
and engineering techniques in 
order to formulate the character- 
istics of new products. Should have 
broad background in engineering 
and business. 


TECHNICAL 
LIAISON 
ENGINEERS 


to perform liaison between develop- 
ment design, manufacturing and 
sales groups to insure successful 
production and marketing of com 
pony products. Should have back 
ground in administration and co 
ordination of technical activities. 


TRAINING 
at our expense at full salary. 


HOUSEHOLD GOODS 


moved at our expense. 


INSURANCE, PENSION 
and other liberal employee benefits. 


INTERVIEWS 
arranged at our expense. 


Send written resume to 


Department D-8 


univac 


DIVISION OF 


Remington Rand 
Division of SPERRY RAND Corporation 


1902 W. Minnehaha Ave 
St. Paul W4, Minn 
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EMPLOYMENT OPPORTUNITIES 


CONVAIR-Pomona is engaged in develop- 
ment, engineering and production of elec- 
tronic equipment and complex weapons 
systems. The Convair-Pomona engineering 
facility is one of the newest and best equip- 
ped laboratories in the country. The work 
in progress, backed by Convair’s outstand- 
ing record of achievement, offers excellent 
opportunities for recent graduates and ex- 
perienced engineers in the following fields: 


ELECTRONICS 

DYNAMICS 

AERODYNAMICS 
THERMODYNAMICS 

OPERATIONS RESEARCH 
HYDRAULICS 

MECHANICAL DESIGN 
LABORATORY TEST ENGINEERING 


Generous travel allowance to engineers who 
are accepted, 


*For further information on Convair and its 
fields of interest, write at once, enclosing a 
complete resume to: 

Employment Department 3-G 


* ENGINEERING 
BROCHURE 
TO QUALIFIED 
APPLICANTS 


A DIVISION OF GENERAL DYNAMICS CORPORATION 
POMONA, CALIFORNIA 





EMPLOYMENT OPPORTUNITIES 


LAND-AIR, INC. 


OFFERS EMPLOYMENT 
IN 


NEW MEXICO 


Interesting positions open on U.S. Army-Air Force integrated missile- 
test range working for private contractor. 


Work located near cities of Alamogordo and Socorro, New Mexico. 
Dry climate, pleasant communities, good schools, outdoor and indoor 
duties. Congenial working groups: 


ENGINEERS— 


We have several opportunities for Electronic and Mechanical Engi- 
neers, with and without experience, to work with various instrumenta- 
tion systems used in guided missile testing. Graduate engineers 
desiring field experience will find this work both challenging and 
interesting. Also some lab positions open in development of instru- 
mentation systems. Pertinent experience as an engineer may be 
acceptable in lieu of degree. 


TECHNICIANS— 


Electronic and Mechanical Technicians needed for operation, main- 
tenance, and improvement of electronic, electro-optical-mechanical 
instrumentation devices used in obtaining data from guided missile 
tests. Very interesting, mainly outdoor work—some lab work, re- 
quires good physical condition, good vision, driving ability, plus 
technical background. 


NOTE OUR EMPLOYEE BENEFITS: 


Excellent pay 

Paid vocation (2 weeks per year) 

Paid accident & health (income) insurance 

Paid hospital, surgical, polio & lite insurance 
Excellent contributory insurance plan for dependent 
Merit system of pay raises 


Travel and moving expense 


YOUR CONTACT IS: 


W. J. McClarin, Personnel Director, Land-Air, Inc. 
P. O. Box 394, Holloman, New Mexico. 


LEGAL NOTIC}I LEGAL NOTICE 


rATEMENT KHQUIRED BY THE ACT OF AUGUST M. Rock 10 West 42nd Street, New Vork 36, N. ¥ 
‘ i912 AS AMENDED BY THE ACTS Of} Donald C. MeGraw, 330 West 42nd Street, New York 3 
MARCH 1045 AND JULY 2, 194¢ Pith N.Y Mildred W.) MeGraw, Madisor New Jers Grace 
United States Code Seotlor ! W. Mehren, 636 Arenas Street, LaJolla, California 1 
HOWING THE OWNERSHIP tone & Company © Wellington Furl, Ine ‘ 
MANAGEMENT AND Iv 
CIRCULATION The known bondholders, mortgagee und other 


unica published monthly at Albany, New York ser 
19556 
and address of the publishe editor, man : 
wing editor, and manager is Publisher MeGraw- Hill Pub oe ; = _— holder appears upon td 
lishing Company, Ine,, 330 West 42nd Street, New York | Company a8 trustee or In any other Aductary 
6, N. Y.; Editor, W. W. MacDonald 0 West 42na | "ame me person or corporation for whos 
Street, New York 36, N. ¥.; Managing editor, Vin Zeluff cting; also the statements in the two pars 
0 Went 42nd Street, New York 46, N, Y.; Manager, | SMant's full Knowledge and belief a , 
Wallace B. Blood © Wert 42nd Street, New York 3¢ ' ndittons under which stockholders and securit 
NY wi lo net appear upon the books of the co pa 
*, hold stock and securities in a capacity othe 
2. The owner i MoGraw- Th Publishing Compan) that of a bona fide owner 
Ine 1) Weat 42nd Street, New York 36, N Brock VMeGRAW- HILL PUBLISHING COUPMPANY IN¢ 
holders holding 1% or more of stock: Donald ©. Metiraw Ky J. A. GERARDI, Vice I’re & Trea 
and Willard T. Chevalier, Trustees for itavold W. M ‘ t becribed before me th ! 
Graw, Donald ¢ McGraw and Eligabeth M. Stoltefus } 
of 0 Weat 42nd Street, New York 36, N. Y lhemald ¢ | ELVA G. MASLIN 
Metiraw and Harold W. Metiraw, Trustees | tather y Comm mn expires March 30, 1956 


f bond mortgages, or other securities are 
Paragrap! and 3 include, in case t 


grap 


he elreur 
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owning or holding 1 percent or more of total. . 


SALES ENGINEERS 
WANTED 


Excellent opportunities for .everal 
engineers with well established 
East Coast instrument manufac- 
turer now expanding its line of 
aviation products which includes 
electronic and electro-mechanical 
components for jet engines and 
guided missiles. Electrical engi- 
neering background essential. 
Must have established contacts 
with the aircraft industry. Open- 
ings in Los Angeles, Dallas, and 
East Coast areas. Generous com- 
pany paid benefits include hos- 
pitalization, pension, insurance, 
and vacation plans. 


*-7912, Electronics 


W, 42nd S8t., New York 36, N. ¥ 


REPRESENTATION. WANTED 


Electronic Instrument Representative Want 
ed by established manufacturer of digital 
instruments. Require sales engineering or 
ganization now calling on industrial man 
ulactures, research laboratories and mili 
tary in Metropolitan New York City area, 
Long Island, New Jersey and Eastern 
Pennsylvania. Write full details including 
lines carried. 


Computer-Measurements Corporation 


(forraerly Detectron) 
5457 CLEON AVENUE 
North Hollywood, California 


REPRESENTATIVES WANTED 


Manufacturer of electronic test equipment 
for milita and commercial applications 
needs technically qualified representa- 
tives. Write giving qualifications, lines 
handled, territory covered. 

RW.-2178, Electronics 
111) Wilshire Blvd., Los Angeles 17, Calif 


PROGRESSIVE L. |. FIRM 
needs ELECTRONIC ENGINEERS 


Opportunity for self-expression and growth Must 
have 2-6 yrs. exp. in the design of IF, VHF and 
or UHF broad band systems Many personal 
benefits. Phone or write Mr. G. W. Fellendort, 
Vice Pres 

Instruments for Industry, Inc. 
Mineola, N. Y. Ploneer 2-5300 


~~ NUCLEAR 
INSTRUMENTATION 


Physicist or electrical engineer with minimum of 
5 years’ experience in nuclear instrumentation. Po- 
sition open for a qualified man interested in the 
administrative and operational aspects of the elec- 
tronic development division of a large midwest tab- 
oratory. Age range 30 to 40 years. Salary open. 
P.8326, Klectronk 
f20 N. Michigan Ave Chicag I 


An employment advertisement in this 
EMPLOYMENT OPPORTUNITIES section 
will help you find the engineers you need. 
It's an inexpensive, time saving method 
of selecting competent personnel for 
every engineering job in the electronic 


tield 
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EMPLOYMENT OPPORTUNITIES 


ELECTRONIC ENG. HERE'S A CHANCE FOR 


MECHANICAL ENG. 


Wane A REAL CHANGE ---- 


Stability & | 
Security “ Fy 


SMALL Division... Right You there fet some fine , 


Recognition & career positions open in the ever expanding elec- 
Responsibility tronics industry. Why not write us and weigh the/ 


Bendix York offers both! advantages of working with a leader in the field —* 


¢ 
As a young, expanding Division of ¢ 


Bendix Aviation Corporation, Bendix ‘ 
York is adding key personnel RIGHT 
NOW! .. . It’s your chance to get 


specific assignments at the peak of eh 

the art in electronics and microwave 

development and design. Good salaries, mi ra 
all employee benefits, ideal suburban 


living conditions. Openings for Prin 
cipal, Senior and Junior Electronix 
Engineers, Mechanical Engineers. 


inn ind Satan, Corporation 
"Bendp jet)! J 


¢ 
AVIATION CORPORATIO f 


York © Jour Opportuntly may be listed below if your 


om DIVISION have background or interest in these fields: 


York, Penna. 


/ 2 I) RADAR — MILITARY AND COMMERCIAL 


SP j Gun laying, IFF and beacons, navigational aids, air traffic control, video 
f processing and distribution systems. 


L | TELEVISION — MILITARY AND COMMERCIAL 


Mobile TV systems, cameras, complete systems including RF front ends, 
IF amplifiers and RF cavities in the UHF region 


Household TV section requires engineers at all levels who are capable 
OW “sf ro lic S| of offering original ideas of values in highly competitive field, mono 


chrome and color. 


Le | 7 ome Us ae mae Lt iap li 


Airborne and ground communication systems at HF, VHF and UHF level 
Domestic and export receivers, H! Fl and phonographs 


Engineer A 


Development group being augmented to explore all phases of transistor 
application 


ihe a cnn. Taare 
1 N A ron ts En necring 


r work in the wv rodu 
ry of male 5 he consumer, prod Research in, and analysis of, high level nuclear radiation effects on 


field The work includ ipplica of electronic components. This concerns original investigations at reactor 
it products t { ind the d | levels 
{ er 


Pres ‘Bate 


degree in electri ‘ iw and mil To organize, write and edit instruction books, operating and maintenance 
iar with electrical and electronic instrumen manuals for electronic equipment. Experience preferred, but will con 
tion. He should be ng i rcuit analysis « sider qualified trainees 


Admiral engineers know the satisfaction of creative work that gives them 
the opportunity to explore and expand new techniques in their field 


® Let's discuss our mutual interests. 


Send complete resume to: Mr. Walter A. Wecker, Personnel Division 


Vir. N. M. Potter, Head, New Products Ps rs rm ane ’ 5 
Engineering Lab., National Cart Co. A icelttiedl 
Engineering, Lab. National Carbon Co. Admiral Corporation _ .,...... 


me liics | 
poration, P.O. Box 6056, Cleveland 1, Ohio 
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EMPLOYMENT OPPORTUNITIES 


ELECTRONIC 
ENGINEERS 


What Should 
an 
EE Know 
About 


Atomics? 


CHIEF RF ENGINEER 


'>o design or supervise the design 


Quite a bit these days, with so many 
companies getting into the field 
While many new firms are now 
starting to explore the field, Elec- 
tric Boat Division of General Dy- 
namics Corporation led the way 
with the building of the first nu- 
clear powered submarines, Nautilus 
and Sea Wolf. 


In addition to increasing its engi- 
neering force for work on new and 
greatly advanced nuclear subma- 
rines, Electric Boat is expanding 
Research and Development opera- 
tions to include the development 
of additional practical uses for nu- 
clear energy. 


Right now Electric Boat has inter- 
esting positions for EE’s versed in 


servo-mechanisms, circuitry, mo- 
tors and generators, radar & sonar, 
or electro-mechanical systems. 


Study for bachelor’s or advanced 
degrees is encouraged at Electric 
Boat, with courses in mathematics, 
naval architecture, nuclear engi- 
neering and nuclear submarine sys- 
tems offered within the plant, and 
tuition paid by the company for 
study in these or other fields at lead- 
ing colleges and universities. 


Men interested in these openings 
should write complete details of 
background and experience includ- 
ing initial salary requirements. In- 
terviews will be arranged promptly 
for qualified applicants. Address 
Mr. Peter Carpenter. 


Electric Boat Division 
GENERAL DYNAMICS CORPORATION 


GROTON 


CONNECTICUT 


near New London on the Connecticut shore 


of 


Radio Frequency components for radar, 


radio equipment, antennas, horns, 


ote MECHANICAL ENGINEERS 


ers, directional couplers, rotating joints 

and radomes, Must know cost estimat Product Design, Production lalson 
ing of this equipment and be able to ad on electronic packaging and mechan- 
vine shops on the beat fabrication meth isrns. Involves gear trains, printed 
ods, Should be capable of setting up RI circuite and electronic layout work 


section, Approximately 10 
ence in design of RF co 
syateme 


SYSTEMS SPECIALIST 


For the analysia of electronic 
performance and eatablishment 
sian parameters for electronic 


Must be able to prepare or 
the preparation of technical 


yatemn 


Knowledge of military specifications 
Minimum 6 years experience in elec 
tronic equipment design and manu 
facture 


ELECTRONIC ENGINEERS 


Experienced in Product Design and 


systems Production, Production liaison re- 
supervise quires wide knowledge of electronic 
oposal cireuita and packaging. System and 


umd aet in the capacity of technical ad Component Testing. Some aapeenee 


isor on engineering program 
mately 10 years experience 
electronic design work 


Approxt in cost estimating and pro 
in general ministration Familiarity with all 


ect ad 


types of military specifications 


And remember that AMF is well-known 


for its liberal 


benefits program. 


Please send complete resume to 


Personnel Manager, Electronics Division 


American Machine & Foundry Co. 


1085 Commonwealth Ave -—— Boston, Mass. 


ENGINEER 
M, E. or E. E. 


DIGITAL 
COMPUTER DEVELOPMENT 


Excellent opportunity to join an ex 
panding, stable company, with an out 
standing position in the precision 
electronic control Industry 


Opening now available for an engineer 
able to assume responsibility for the 
development of complete systema ‘or 
fire control and guidance, or major 
portions of such systems. Work will fn 
clude research and development in the 
field of complex analog or digital com 
puters 

A degree in ectrical « thecherileal 
engineering is required or the equiva 
lent in experience. Send resume tn con 

lence to 


Technical Personnel Dept. 2-500 


etsion American Bosch Arma Corp. 
Roosevelt Field, Garden City 
Long Island, N. Y 


ELECTRONICS ENGINEER 


RADIO ENGINEER 


Outstanding long-range oppty tor creative individual 
with a leading mfr_in Hi-Fi and electronics fald 
Substantial salary. Min 5 yrs exp AM-FM receivers 
EE or equiv. Please write fully, in confidence 

Address: President, Fisher Radio Corp. 
21-21 44th Drive, Long Island City 1, N. Y 
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What Opportunities in Electronics are on the Horizon at 


Huge antenna used with new radar height-finder needs a 
room all its own above the control center in the radome 
building erected in Arctic climates. Air pressure supports 
the rubberized glass fabric radome ‘‘balioon."’ Entrance to 
the radome is through an air lock chamber 


Please send resume to G bE N £ R A L ft LE C T a | C 
Dept. 12-5-E — Technical Personnel 


ELECTRONIC 
ENGINEERS 


Research & Development 
Physicists - Engineers 
(SENIORS) 


Experienced in research and development 
of various radar systems including: beac 
ons, missile guidance and counter mea 
sures. Advanced training in applied mathe 
matics, noise theorv and probability analy 
sis desirable. EE degree or equivalent re 
quired. 


FIELD ENGINEERS 
(SENIORS) 
Local & Field Assignments 


Must have EE degree, with 3-5 years ex 
perience in one of the following: 

Flight Simulators 

Radar & Sonar Trainers 

Fire Control Radar 

Electronic installation 

and maintenance. 


® EQUIPMENT ENGINEERS 


3-5 years experience with at least 3 years 
in circuit packaging. EE degree with me 
chanical background 


© APPLICATION ENGINEERS 


5-10 years experience on coil and trans 
former development. 
Salary and advancement commensurate 
with ability; liberal vacation, sick leave 
9 paid holidays, group life, sickness 
and accident insurance plans, and a 
worthwhile pension system 


STAVID 


Engineering, Inc. 


U. S. Highway 22, Watchung, P. O. 
Plainfield, N. J.—PLainfield 7-1600 


GENERAL ELECTRIC ? 


Advances in electronics are so rapid at General 
Electric that today’s predictions appear tomorrow 
as equipment bearing the GE symbol. 

The opportunities created by the scope and pace 
of the field are increased at General Electric by 
the facilities and range of professional advan- 
tages which GE engineers enjoy. 

This means that GE electronics engineers have 
incentives, satisfactions and rewards that lead 
to accelerated personal development and advance- 
ment in the company. 


ENGINEERS - PHYSICISTS 


Positions available in the follou ing fields: 


Advanced Development, Design, Field Service and Technical Writing 
—~ in connection with: 

MILITARY RADIO & RADAR © MULTIFLEX MICROWAVE 

MOBILE COMMUNICATION © SEMICONDUCTORS @ ELEC- 

TRONIC COMPONENTS © TELEVISION, TUBES & ANTENNAS 


Bachelor's or advanced degree in Electrical of Mechanical Engi 
neering, physics, and experience in electronics industry necessary 


ELECTRONICS PARK, SYRACUSE, N. Y 


WITH A FUTURE 


Practical experience acquired in the field has enabled many 
of our former Field Engineers to qualify for responsible posi 
tions. These men are now Assistant Vice-Presidents, Division 
Managers, Department Managers, Assistant Managers, De 
partment Supervisors, District Supervisors, Consultant Staff 
Engineers, Product and Development Engineers. 


RAYTHEON FIELD ENGINEERING is diversified. Radar, 
Sonar, Guided Missiles, Computers, Microwave, and other 
specialized equipments offer outstanding opportunity to earn 
excellent salaries while working among authorities in these 
fields. This is an opportunity to associate and grow with 
Raytheon, renowned worldwide for EXCELLENCE IN ELEC 
TRONICS. 


Special training will be provided by our Training Facility to 
prepare you for your field assignments. Your performance 
regulates your progress. Liberal insurance and retirement 
plans. Generous travel allowances and other benefits 


Excellence in Electronics 


RAYTHEON MANUFACTURING COMPANY 
Government Service Department 
100 River St., Waltham 54, Massachusetts 


EMPLOYMENT OPPORTUNITIES 
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EMPLOYMENT OPPORTUNITIES 


MILITARY WEAPONS SYSTEMS pee ee .. 
Missiles Reliability Studies Fire Control “Emptoyment Opportunities” 


Radar Sonar Underwater Ordnance 


Displayed—The advertising inch is 
REAL CAREER OPPORTUNITIES $21.50 per inch for all advertising ap 
pearing on other than a contract basis. 


You'll enjoy the advantages of a small com Contract rates quoted on request. 

pany atmosphere in the Silver Spring Labo f 

ratory . along with the stability of being An advertising inch is measured 7” 
part of the rapidly growing Vitro Corporation : 

of’ America with 5 diversified operations vertically on a column—3 columns—30 
throughout the United States inches to a page. 


Suburban Location in residential commu Subject to Agency Commission. 
nity adjacent io Washington, D. C. 


Plentiful housing modern apartments, . ei ‘ 
houses to rent or buy ¥ Undisplayed—-$1.80 per line, minimum 3 


Advanced courses available at 4 major lines. To figure advance payment count 
universities 5 average words as a line. 


Cultural advantages of the nation’s onpitol Discount of 10° if full payment is made 


Vitro has similar opportunities also avail in advance for 4 consecutive insertions. 
able at West Orange, N. J. laboratory and 


Eglin Air Force Base, Florida. Not subject to Agency Commission. 


Send NEW ADS to ELECTRONICS 


330 W. 42nd Street 
New York 36, N. Y. 


Wile t Persone! Menge CORNELL AERONAUTICAL 
(ip ipnconongtorngtenyge LABORATORY, INC. 
of Cornell University 


is seeking 


permanent assignments in the field of 





EXCELLENT A CAREER WITH A FUTURE: ELECTRONIC ENGINEERS 


Permanent, responsible positions for for positions in all levels of ex- 


OPPORTUNITIES qualified, creative men to develop, de perience above Junior Engineer 


sign and apply special instruments abe 
FOR ENGINEERS and equipment to our pilot plant and Communications 
process operations Dynamic Control Systems 
Aircraft Instrumentation 
Radar 
Computers 
Excellent working conditions, modern Electrical Measurements 
facilities, Retirement and Insurance Varied Electronic Circuits 
Programs, Company Contributed Sav Servo-Mechanisms 
ings Plan. Missile Guidance 


Microwave 


GOOD LOCATION: If you have a B.S. degree and 


Modern, medium sized Southwestern experience, imagination and 
community. Pleasant surroundings potential, we invite you to com- 
tronics and chemical engi with excellent family recreation, re municate with our Employ- 
neering, physics and chem- lig'ous and educational facilities. ment Manager 

istry 


& SCIENTISTS 


In Research and Develop EMPLOYEE BENEFITS: 
ment of Instruments & 


Equipment 


QUALIFICATIONS: 
BS, MS or PhD degrees in 


mechanical, electrical, elec 


Reply by letter giving age, experience Cornell Aeronautical Laboratory 


and other qualifications. All applica 
tions carefully considered and kept BOX 235 BUFFALO 21, N. Y. 
strictly confidential. Write 


Industrial Relations Manager Wi _ 
Research and Development Department 


PHILLIPS PETROLEUM COMPANY inswering Advertisements 
Bartlesville, Oklahoma | LEASE do n 


send oviginal letters, 


certificates or photographs. We cannot 
be responsible for their return Please 
send photostat or carbon copies 


December, 1955 — ELECTRONICS 





EMPLOYMENT OPPORTUNITIES 


ENGINEERS 


The APPLIED PHYSICS LABORATORY 
of THE JOHNS HOPKINS UNIVERSITY 
offers an exceptional opportunity for 
professional advancement in a wel! 
established Laboratory with a reputa 
tion for the encouragement of individ 
ual responsibility and self-direction. 


Mt Investigate Opportunities at 


Pp eae 1, ERCO DIVISION 


OF ACF INDUSTRIES INC. 


Our program of 


GUIDED MISSILE 
RESEARCH and DEVELOPMENT 


provides such an opportunity for men i'z:a@e@m Engineers have built a record of continuous progress and growth for 


themselves and for the Company for a quarter of a century 
growth in physical plant, personnel, number and diversity of products 


qualified in 


Design and Analys of Pulse Circuits 
and services 


Today this growth continues and we are constantly on the alert for new 
men to add fresh impetus to that progress paying top salaries 
to capable people 


work will be interesting and stimulating it might include elec 


tronic flight simulators, machine tools, guided missiles, or a variety 


Research and Development in Radar and 
Microwaves 


Electronic Packaging 


Development of Telemetering Data 
Processing, and Special Switching 
Equipment 


Magnetic Amplifier Design & Analysis 


Development and Application of Printed 


Cirevits of specialized electronic devices 


can choose a home from a number of fine nearby residential areas 
convenient to both shopping centers and plant and you can 
further your education at the many nearby Universities you can 
enjoy suburban living and be within easy reach of the cultural 


Servomechanisms and Contro!-System 
Analysis 


Please send your resume to 


Professional Staff Appointments 


SSOSSSSSSSSCCe ee SEL. -~ -SSOSSSSSCSSCCESSSSSSSESES 
Seeeeeeeeeeeeeeeeeeeeoaeeseeeeeeeee ee eee eee 


dvant t the Nation's Capital 
APPLIED PHYSICS LABORATORY Se ane ee See 


THE JOHNS HOPKINS UNIVERSITY 'a'4G@m now needs Electronic Engineers (all levels with some overseas 
8609 Georgia Avenue positions available). Aerodynamicists, Analog Computer Engi- 
neers, Mechanical Design Engineers, and supporting personnel. 


Silver Spring, Maryland 
Send resume or request for additional information to: 


OF ACF INDUSTRIES 
RIVERDALE © MARYLAND 


rRER ERG Oawisios 


Executives and Engineers 
deserving higher salary 





Fee ee ee gee ee SENIOR ELECTRONICS ENGINEER 


ly make arrangements for better needed for new contracts section of rapidly expanding military 


positions through our unique Job 
Improvement Servic engineering department 
As publi she of Engineers’ 
Job Directory we have close con 
tact with leading manufacturing NATURE OF WORK REQUIREMENTS 
and research firms in all sections 


of the couatry ‘ System Analysis and Study High Degree of Technical Skill and 


Here’s what you do, Send us Preparation of Technical Proposals Imagination 
your name, title, company and Ability to Organize and Compose 
home address. We will forward Long Range Planning Complex Technical Documents 
to your home brief forms which 
you fill out and return. We com 
pare your experience and desires 
with our file of specific job open- 
ing You make “ ‘ision. No 
obligation to you, ne st what 
soever, Our clier ‘ay us to find Stromberg-Carlson has recently become a Division of the General Dynamics Cor 


ju. Find out what you’re really 


vorth—today. Wr st , phone or poration and is located in the Finger Lakes region of upstate New York. Excellent 


vire, educational, living, and recreational facilities are available in this area. Please 


z= DECISION INC. send resume to 
Charles W. Finnigan, Chief Electronics Engineer 


Vanagement and 
Recruitment Consultant: 


Oliver P. Bardes, President STROMBERG-CARLSON COMPANY 


Evaluation of Engineering Problems Friendly and Personable Must 
at Early Stages Deal Extensively with Stromberg 
Carlson and Military Engineer 

ing Personnel 





LL0-A Firat National Bank 
Building 
Cincinnati 2, Ohio Rochester 3, New York 


AMmMics RPORATION 
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EMPLOYMENT OPPORTUNITIES 
& 


Immediate Openings at KOLLSMAN 


SYSTEMS ENGINEERS kor development, test 
ng and field ervice of airborne navigational 
system ome experience with servos utilizing 


electronic and electro-mechanical components 


ELECTRICAL ENGINEER 


electro-mechanical device motor aynchros and 


induction pick-off 


Experience in small 


DESIGNERS 
Electronic, Electro-Mechanical, Mechanical 
a. Kiectronic and electrical packaging. Knowledge 


of ib-miniaturized technique Work is associated 


with servo amplifiers and component 


electro-mechanical packaging of 


trument 


These are permanent positions with Kollsman, designers olf 
America’s finest aircraft instruments . - @ progressive, grow 
ing organization in which the atmosphere is friendly, the ta 
cilities of the best, and the employee beneéit program liberal. 


lede submit complete reaumes 
preltminary to confidential intervieu 


fo Thomae A. Deluca 


Kollsmar wsteowevt coronirio 


00-08 45th AVENUE, ELMHURST, NEW YORK + SUBSIDIARY OF Standard COIL PRODUCTS CO. inc 


ee i) ae iti 


who qualify 


KLECTRONIC 
INGINEERS 
HEAVY BACKLOGS 


SOUND FINANCING 
TOP BENEFITS 


Tu AY 


Understanding 
MAMAGEMENT BY ENGINEERS 


EDUCATIONAL AID 
MINIMIZED RED-TAPE 


OTE h Cae th 
VARIED SPECIALIZATION 


@ FLEXIBLE ORGANIZATION 
@ VERSATILE PERSONNEL 
8. . LANDER 
Electronic Engineering Company 
of California 


COS AROTLED+S7-Catirenars 


Employment Opportunities 
ADVERTISERS INDEX 


Armour Research Foundation of Ill. Inst. 
of Tech 
Admiral Corp 
Arma Division 
American Bosch Arma Corp 396, 398, 
American Machine & Foundry Co 
AVCO Mfg Corp 

Crosley Divison 
Avion Division, ct ACF Industries inc 


~ 


Bendix Aviction Corp 
Pacific Division 
Products Division, Missile Section 
Radice Division 
Research Laboratories 
York Division 
Bonder-Tongue Labs 
Brown Instruments Div., Honeywell 
Burroughs Research Center 


Calidyne Co., The 
Cardwell Electronics Prod. Corp., Allen D 
Communication Accessories Co 
Computer-Measurements Corp 7 
Convair, A Div. of General Dynamics Corp, 
San Diego, Calif 
Pomona, Calif 
~ 
Decision Inc 
Drake Personne! Inc 
Dynamic Electronics NY, Inc 


Electric Boat Div 

General Dynamics Corp 404 
Electronic Engineering Co. of Calif 408 
ERCO Div., of ACF Industries 


Farnsworth Electronics Co 400 
Fisher Radio Corp 


General Electric Co 396, 405 
General Motors Corp 

AC Spark Plug Electronics Div 
General Precision Lab. Inc 411 
Goodyear Aircraft Corp 


Instruments for Industry ine 402 


Jet Propulsion Lab., 
Calif institute of Tech 411 
Johns Hopkins University, Applied Physics 
Inc 407 


Kollsman Instrument Corp 408 
Land-Air Ine 402 


Maryland Electronic Mfg Corp 392 
Melpar Inc 409 
Monarch Personne! 388 


National Carbon Co 403 
National Employment Service 388 


Olin Mathieson Chemical Corp 400 


Page Communications Engineers 396 
Phillips Petroleum Co 406 


Radio Corp. of America , 387 
Radio Receptor 409 
Raytheon Mfg Co 
Missile and Radar Div 390 
Waltham, Mass 396, 405 
Newton, Mass 410 
Remington Rand, Div of Sperry Rand 
Corp., Engineering Research Assoc 
Div 385 
Remington Rand Univac Div. of Sperry 


Rand Corp 397, 40) 


Sanders Assoc., Inc 409 
Sikorsky Aircraft 412 
Sorensen & Co., Inc 398 
Snyder Co., Lee Grant 388 
Stavid Engineering Inc 405 
Stromberg-Carison Co 

Div. of General Dynamics 407 
Sylvania Electric Products Inc 

Buffalo, N. Y 392 

Waltham, Mass 392 

Mountain View, Calif 384 


Technical Operations 394 
Tracerlab., Inc 409 
Transitron Electronic Sales Corp 383 
Vitro Corp 406 
Zenith Radio Corp 399 
This index is published as a convenience to 
the readers. Care is taken to make it accurate 


but CLASSIFIED assumes no responsibility for 
errors of omissions 
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Cobia dd 


CVU Ae Rall ATER a 


SCIENTISTS 


Junior to Senior Levels 
with some experience in: 


SEMICONDUCTOR DEVICES 
CIRCUIT DESIGN 
RADAR 


you are needed, well-appre- 
ciated, and well-rewarded . . 


“Ih GOOD PAY 
In INTERESTING WORK 
in LONG-TERM PROGRAMS 


that will increase your 
career potential at... 


RADIO RECEPTOR CO., 


240 Wythe Ave., Bklyn, N. Y. 


© Send resume to: S. Winston @ 


uit 


baal) TT ra 
bad AAMAS ABAD 112111 


PARRA nnn 


PRO 
VOUOU DET UAE EL Ee itt Uy MU red 


ELECTRONIC 
ENGINEERS 
GROW WITH ATOMIC ENERGY! 


Here is an outstanding opportunity even in 


this era of plentiful jobs! Openings exist 
at all levels. 


EXPERIENCE in pulse circuitry, DC 
amplifiers or automatic control will be 
most helpful 


CONSIDER these advantages . . 

e First and foremost company in 
the atomic field! 

e Commercial work! 


e@ Modern suburban plant under 
construction! 


e Diversity of products and job 
security! 

e@ Professional development in 
new field! 


e And, of course, excellent fringe 
benefits and competitive salaries! 


IF you are alert to new ideas and aggressive 
enough to pursue them... if you are 
capable of shouldering responsibility . . . if 
you would like to develop electronic equip- 
ment and systems for the new and exciting 
nucleonic industry if you are looking for 
areal challenge... write in confidence to 


GAEL) 


130 HIGH STREET, BOSTON 10, MASS 
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ENGINEERS | @ 


EMPLOYMENT OPPORTUNITIES 


Electronic ° Mechanical 


ENGINEERS DESIGNERS * DRAFTSMEN 
How do you Measure success? 


money, others peers oy « tetworh TREOFY 
f their work But « Systems Evaluation 
e@ Automation 
e Microwave Technique 
e UHF, VHF oF 

SHF Receivers 
e Analog Computers 
diversity and opportu * Digital Computers 

yy being e Magnetic Tape 

- Oe re Handling Equipment 
ff without losing their ane 
Melpar s Countermeasures 


e Packaging 
Electronic Equipme nt 


eo Pulse Circuitry 
e Microwave Filters 
e Flight Simulators 
ducuon sa aos 
To | , how Melpar measufes up to y¢ » Servomechs ns 

Se e Subminiaturizatio 
= - cre e Electro Mechanical 
entative Design 
e Quality Control 

& Test Engineers 


, . “ss only by 
Some measure succe 


the enjoyment they get out ¢ 


the true Measure of su 
the knowledgs 


ccess 18 a combination of 


that your efforts are 


both pl us 
recognized a 
Melpar engineers find 
y tor professional grow 
fa highly creative st 


and they beneht from 
or system re 


nd apprecié ated 


nit 
p yart « 
individuality, 


integrated f acilities f 


ely 
comple cept through pro 


sign con 
sponsibility from desig 


tanda lete resume to 
own s aa 


Technical Personne! Repres 


+ 
melpar, inc. 


Subsidiary of Westinghouse Air Brake Co . caeiaiadilas 
3000 Arlington Bivd., Dept. E-24 Falls 


bridge, Mass- 
11 Galen Street, Watertown, mass. * 99 sean $t., Cam 


Puzzlen ... cbour PANAR? 


it’s a startling new conception of radar, 
developed by Sander Associates, Inc. 


. it’s only one of many “firsts” achieved by 
this company since its founding 4 short years ago 


it’s typical of the way this organization—run BY en 
gineers, FOR engineers—is shaping the future of 
electronics 


lemea off the beaten track are not new to anders 

lates, Ine Unregimented thinking t# characteriat 
organization, and the ability to aaesese a new « 

on with an open mind Thies haa lead to auch tr 

tevelopments ae tri-scan antenna t 

plumbing, and—of course PANAR 


inders oclates, In \e 
ere with tr 
xpertence 
leasures, system « 
ypment 
era 


tunity to Alm mY 
eto D. H. Johr 
an be rranged 


& ANDEAS 
1 sO Clor ee 137 Canal St., Nashua, New Hampshire 


4 pleasant community set in the 
heauttful New Hampehtre hills, 
nly on hour from Boston) 





EMPLOYMENT OPPORTUNITIES 


JOIN THE ELECTRON TUBE sanpwacon! 


CONTINUING INCREASE IN THE DEMAND FOR 
RAYTHEON’S LINE OF RELIABLE TUBES HAS CRE- 
ATED SEVERAL OUTSTANDING OPPORTUNITIES 
FOR FUTURE-MINDED ENGINEERS. 

@ PROJECT ENGINEERS to supervise important and interesting projects. 


3-5 years experience in vacuum tube design, development, or production 
engineering required 


@ DEVELOPMENT ENGINEERS to work on short ana long range electron 
tube developmental projects. 1-2 years experience desired. 


@ PRODUCTION ENGINEERS to work on electron tube production problems. 
Minimum experience of | year. 

@ EXCELLENT BENEFITS 

@ FULL TUITION REFUND PLAN FOR IMPROVEMENT OF 


FORMAL EDUCATION 
@ RECOGNITION OF ABILITY 


Please Send Complete Resume to 
TECHNICAL PLACEMENT OFFICE 
RAYTHEON MANUFACTURING CO. 


SPECIAL TUBE DIVISION 
55 Chapel St. Newton 58, Massachusetts 


ELECTRONIC ENGINEERS 


Degree in Electrical Engineering or Physics with experience in servo- 
mechanism, electronic control devices, computer theory highly desirable. 


SALES ENGINEERS 


Engineering background essential. Experience in instrumentation 


desirable. 
DESIGN ENGINEERS 


Capable of responsible design in development projects in complex 
equipment. Background in Aeroelasticity, structural dynamics, machine 
design and electronics helpful. 


THE CALIDYNE COMPANY 


Manutacturers of Vibration Test Equipment 


120 Cross Street Winchester, Massachusetts 


ELECTRICAL ENGINEER 


Opening for recent Electrical Engineer graduate in elec- 
trical-instrument department of a rapidly growing New 
England chemical-plastics company. To an energetic 
young man with creative ability who is interested in the 
rapidly growing instrumentation field in chemistry, we 
offer singular opportunity to acquire breadth and scope of 
electronics-electrical instrumentation experience. Our 
plant is located in pleasant New England community. 
Send resume and salary requirements to 


P-8165, Electronics 
i2 St., New York 36, N. ¥ 


INDEX 
TO THE 
SEARCHLIGHT 
SECTION 
ADVERTISERS 


Allied Electronics Sale 
Alltronics 

Amber Industrial Corp 

American College f Engineering 
Arch Electronics Co 

Arrow Sales In« 


Barry Electronic Cory 
B & C Distributor 
Belevision In« 

Blan 


¢ 
ctronic Supply 
C & H Sales 
Communication Device 
Communications Equipr 
Compass Electronics 
Compass Communicat 
Cramer Electronics 


Electronicraft Ine 
Empire Electronics Co 
Engineering Associat 


Delaware Equipment ( 


Fair Radio Sale 
Fay-Bill Distributing Co 
Finnegan, H 


Gould Green 


Greene, G 


Harjo Sales Co 
Hodgson Co., R. W 
Houde Supply Co 


Instrument Service Corp 


JSH Sales Co 


Lapirow Bros 

Lectronic Research Labs 
Legri 8S. Co., Inc 
Liberty Electronics Inc 


L & M Associates 


Magnetran Salvage Co 
McNeal Electronic & Eqpt. C« 
Mogull Co., A 

M. R. Co., The 


Radalab 

Radio & Electronic Surplus 
Robinette Co... W. C 

Red Arrow Electronic Sales Co 
Relay Sales 

Rex Radio Supply Co 

Ruxur Electronics Corp 


Sanett, Bob 

Semler Industries Inx 
Societe Industrielle Alfa 
S. & R. Electronics I 


“TAB 


Telemarine Communications 
Universal General Corp 
V & H Radio & Electronics 


Western Engineers 
Wilgreen Industries 


This index is published as a convenience to the 
reade:. Care is taken to make it accurate but 
Classified assumes no responsibility for errors 
or omissions 
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EMPLOYMENT OPPORTUNITIES 
li | AAT A . 


DESIGN 
ENGINEERS on a permanent career with deep professional and 
personal satisfaction . . . General Precision Labora 


GUIDED MISSILES FIELD fry mer hav on ovat rT 
= = There is a variety of long-range projects underway 
Transducer, Modulator, = = = at GPL, a subsidiary of the large and diversified 


Transmitter Designers E General Precision Equipment Corporation. We look 


Li 


It you are ready to put down roots ... to embark 


UUM Thal 


for engineers who can contribute advanced ideas, 
sometimes pursuing an independent line, sometimes 


this major com 
ed in spper New Ss collaborating with experts in several fields. GPL 
» resulted in on ay men can count on recognition following quickly 
t ansaucer ae . 
tesign circuits or upon accomplishment. 
ransform vibra 


as ire electrical "W ai Not the least of the advantages of working at GPL 

ther dete into ; YES is the location in New York's well-known West. 
compatib °o ‘ 

oe oes chester County. It’s a particularly fine place to put 


ery inetru 
les appli = down roots, with its beautiful countryside, modern 


gns, and ° homes and fine schools. 
to a Life 


If your experience qualifies you for the work being 
done at GPL and you are looking for a stable future, 


e send details of your background to Mr. Hollis F. 
With Ware. Expenses will be paid for qualified appli 
cants who come for interview. We regret we can 

consider only U. 8. citizens. 


R ts = QAI UM AMVNUINLOAIUAA HANAN Me 
GENERAL PRECISION LABORATORY © 
INCORPORATED : 


4 Subsidiary of General Precision Equipment Corporatior 


Busi 


MMU) §$2 Bedtord Road Vloasentvilie, B. ¥. 
GPL DOES RESEARCH & DEVELOPMENT WORK IN: 


e . Electronics . . . Television, Motion Pictures .. . 
Aircrait & Missile Control, Guidance . . . Radar, Micro 
wave... Systems Engineering: (aeronautical, indus 
trial) . . Precision Mechanics, Optical Devices .. . 
Instruments, Servos, Controls: (electro-mechanical, mag 
netic, electronic) 


RECEIVER ENGINEERS 
TRANSISTOR CIRCUIT ENGINEERS 
SUBMINIATURE EQUIPMENT ENGINEERS 
Career Opportunities 2 MN UAL lh 
With Well Established 
Central Connecticut Firm 


Mi 


WAAL 


Challenging Projects 
Top Salaries 
Suburban Living 


Rep!'es Held in Strict Confidence 
Wire or Phone Collect 
Personnel Mgr. SHerwood 7-274] 


4 


ee 3 Challenging DESIGN & DEVELOPMENT 


THE ALLEN D. CARDWELL ELECTRONICS i ee POSITIONS for CREATIVE ENGINEERS 
PRODUCTIONS CORPORATION e 5 we ; These positions are tailor-made for highly imaginative engi 


Plainville, C ticut neers who enjoy problems of more than ordinary difficulty; 
rap aaleee cuiadeteaicetcn nese Re problems that require a maximum of individual electronic cre 

ES j ativity. Men selected will be entrusted with the complete elec 
s tronic or electro-mechanical design and development tasks (ini- 

tial circuits, systems, components, or product design) entailed in 

carrying a prototype project from original conception to its completion 

JET PROPULSION LABORATORY l Ky REQUIREMENTS: Senior and intermediate engineers with degrees and 
of the / 4 to 8 years’ enperonees opie cuainees with Cogress ane a. 

: F ‘ ’ ° rowing wi our long-range, r 

CALIFORNIA INSTITUTE OF y Soclen ‘ond development oregrem in the tollowing tields: a, 
TECHNOLOGY (1) ANALOG COMPUTER (4) ELECTRO-OPTICS 

Pasadena, Calif 4 (2) RADAR BEACONS (5) MISSILE SYSTEMS 
eet acne ae (3) MAGNETIC AMPLIFIERS (6) SERVOS 
Excellent opportunities exist for ; (7) FIRE CONTROL SYSTEMS 


professional growth in research 3 PROOF OF U. S. CITIZENSHIP REQUIRED 

atmosphere for Engineers and 4 WE ARE LOCATED in a suburban area, at the Paramus exit of Garden State 
4 Pkway., convenient to the N. J. Turnpike and only 15 minutes from Manhat 
‘ a ‘ . 2 tan. If you choose, you can live nearby, avoiding the discomforts, costs and 
Ss GEG Cquipmen Gre sup ey} time wasted in commuting. Enjoy living in a clean, friendly community, miz 
rior 5 a stes from work! 


Interviews will be arranged at convenient locations. Send resume to: 


Physicists of all grades. Facili 


Airmail your summary of quoalifi 


eee =~ ly AVION DIVISION 
CALTECH Y CSS MLL aed 
JET PROPULSION LABORATORY i Route 17, Paramus, N. J. COlfax 1-4100 
4800 Oak Grove Drive ye 


i Only 15 minutes f 
Pasadena, California aby minutes from 


George Washington Bridge 
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EMPLOYMENT OPPORTUNITIES 


Electronics Engineers 


expanding helicopter 
field offers you 
excellent opportunities 


Both Junior and Senior electronics engineers are needed to work with those 


who design, test, and build rotary wing aircraft. 


Challenging positions are open to men with experience or a good educa- 


tional background in: 
Radar 


Flight Test Instrumentation 

Strain Gage Circuitry 

Oscillographic Data Recording Systems 
Vibration and Temperature Measuring Systems 
Work on Automatic Control Systems— 


Not only will your professional achievements be recognized, but you and 


both test and development 
Automatic Pilot and Blind Flying Instrumentation 


your family will enjoy many personal benefits. 


Apply in person or send complete resume to 


R. L. Auten, Personnel Department 


SIKORSKY AIRCRAFT 


Connecticut 


Bridgeport 1, 


UNUSUAL CREATIVE FREEDOM 
We 0/) MVCN 


@ The center of advanced 
development activities for the 
Bendix Aviation Corporation 
offering excellent opportunities 
ir} design, research and devel- 
opment. 


SYSTEMS ENGINEERS 

To coordinate and supervise a 
group of engineers and mathemati- 
cians in systems analysis and design. 


MATHEMATICIANS 

Evaluation of servo control and 
guidance systems and components of 
@ system Analysis of systems and 
applications. 


MACHINE DESIGNERS 
Design of automatic machine tools, 
machine tool hydraulic servos, and 
digitally controlled tools. 
CONTROLS ENGINEERS 
Analyse and synthesize control 


COMPUTER ENGINEERS 
Development of special purpose 

digital and analog computers for 

process and business applications. 


MICROWAVE SPECIALISTS 
Research and development in ad- 
vanced microwave techniques. 


MECHANICAL ENGINEERS 

Develop mechanical and hydraulic 
components for servo controls. Sys- 
tems engineering and dynamic analy- 
sis of numerically controlled machine 
tools. 


© Stoff will participate in the initial 
exploration of new fields ond the 
development of new commercial 
products. 


All replies confidentiol — 
send brief resume to: 
DIRECTOR OF PERSONNEL 
BENDIX AVIATION CORPORATION 
RESEARCH LABORATORIES DIVISION 
4855 Fourth Avenue ©¢ Detroit 1, Mich. 


Phila. 6, Pa. 


SEARCHLIGHT 
SECTION 


(Continued on pages 413-427) 


TEST EQUIPMENT 


HEWLETT PACKARD 200B Audio Os. 
cillator (Rack Mounting type) 20 to 
20,000 cycles. Like new....$75.00 

HEWLETT PACKARD 400-A Vacuum 
Tube Voltmeter—Like new. ..$95.00 

HEWLETT PACKARD 325 Distortion 
Analyzer—30 to 15,000 cycles. Ex- 
cellent ..... $220.00 

GENERAL RADIO 713-B Beat Fre- 
quency Oscillator—0-40 KC. Excel- 
lent 

GENERAL RADIO 723-C Vacuum Tube 
Fork—New 

GENERAL RADIO 572B Microphone 
Pi Me. sciceeses caverns $7.50 

WATERMAN 8-12-B Rakscope, new 

$325.00 

DUMONT 208 Cathode Ray Oscillo- 
scope—Excellent 

NAVY LAE-] Signal Generator—510 to 
1300 MC, CW or internal pulse mod- 
ulation. New 

MEASUREMENTS CORP. 79-B Pulse 
Generator—-New $165.00 


All prices net FOB Phila., Pa. 
SEND FOR LATEST CATALOG 


LECTRONIC RESEARCH LABS. 


715-19 ARCH STREET 
Phone MA 7-6771 


RELAYS 


3600—46 PDT—Struthers Dunn, type 220XFX100, 
26.5 VDC, hermetically sealed. 


$2.95 ea.-—10 for $25.00—100 for $200.00 


SELENIUM RECTIFIERS 


Sarkes Tarzian miniature rectifier, V2 wave, 
bridge embedded selenium, 52VAC input, 21 
VOC output at 5 milliamps, axial wire leads 


$1.00 ea.—10 for $8.50-—100 for $70.00 


DELAWARE EQUIPMENT COMPANY 


124 N. 3rd St. Phila. 6, Penna. 
Lo-3-4930 


Exceptional offer 
40.000 BALL BEARINGS 


brand new 

SKF Rigid Type EL4—4 mm. int.—13 mm. ext 
—5 mm, thick one range of balls—net price 

Belg. francs 10.- of $. 0,20. 
Type 126—6 mm. int.—19 mm. ext.—6 mm 
thick two ranges of balls—rotule rolling net 
price 

Belg. francs 7.50 of $. 0,15 

F.O.8. Antwerp, export packing included 


SOCIETE INDUSTRIELLE ALFA Soc. Anon. 


Go, rue de la Senne, Brussels (Belgium) 
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csseco SEARCHLIGHT SECTION oveausinc 


BUSINESS. OPPORTUNITIES 


UNDISPLAYED RATE; 


$2.10 a line, minimum 3 lines. To figure advance payment count 5 


average words as a line. 
PROPOSALS, $2.10 a line an insertion. 


BOX NUMBERS count as one line additional in undisplayed ads. 


DISCOUNT of 10% if full payment is made in advance for four con- 
secutive insertions of undisplayed ads (not including proposols). 


EQUIPMENT - USED or RESALE 


DISPLAYED RATE; 
The advertising rate is $18.50 per inch for all advertising appearing on 
other than a contract basis. Contract rates quoted on request. 
AN ADVERTISING INCH is measured % inch vertically on one column, 3 
columns—30 inches—to a page. 


EQUIPMENT WANTED or FOR SALE ADVERTISEMENTS acceptable only in 
Displayed Style. 


Send NEW ADVERTISEMENTS to N. Y. Office, 330 W. 42nd St., N. Y. 36, N. Y. for January issue closing December 2nd 


The publisher cannot accept advertising in the Searchlight Section, which lists the nomes of the manufacturers of resistors, capacitors, rheostats, and poten 
tiometers or other names designed to describe such products. 


BUSINESS OPPORTUNITY 


Do you have a circuit, gadget or little black 
box that can be sold for some industrial ap- 
plication? 


Roslyn, Pa 


ENGINEERING DEGREES 
(Under and Postgraduate) 
E.E. Major in Electronics, 

Earned Through Home Study. 
AMERICAN COLLEGE OF ENGINEERING 
AMiiated with University of the West 
Box 27724(G), HOLLYWOOD 27, CALIF. 


For Quick Delivery 


Large Quantities—-EE-8 Field Telephone—New 
Manufacture 
3—Complete BC-694. Large Stock 
Replacement Parts 
Large Quantities BC-312, BC-342 
100 BC-224, Checked Out 


WANTED 
BC-312, 224, 342, 348 Complete Units and all 
Component Parts 
EE-8 Complete Units and Components 
ART-13 Complete Units and Component Parts 


RED ARROW ELECTRONIC SALES CO. 


1217 Summit Ave Union City, N. J 
N.Y. Tel. Oxford 5-0984 
N.J. Tel. Union 3-7916 


TRANSFORMERS 
RECTIFIERS 
IRON CORE COMPONENTS 


BOUGHT & SOLD 
SEND US YOUR REQUIREMENTS 


MAGNETRAN SURPLUS CO. 
96 Newport St Brooklyn 12, WN. Y. 


WANTED 


WILL BUY ALL 
ART-1L3T47A Transmitters @C-348 Ree'r Modified 
$200.00 $25 00 
ART-13 T47 Transmitters gc.348 Rec'r Unmodified 
$150.00 $50 00 
BC-7886 Altimetere ARC-1 Radio Complete 
160.00 $250 00 
ARC-3 Complete $185 00 
RS/ARN-7 Radio Compass 8C-312 Receiver $40.00 
$176.00 8C-342 Receiver $50.00 
Ship via Express C.0.D0 Subject to Inspection te 
H. FINNEGAN 


49 Washington Ave Little Ferry. N. J. 


WANTED 


ELECTRONIC TUBES, all types. Also want all 
types airborne electronic equipment: ART.13; 
BC-788; |-152; ARC-1; ARN/7, etc. Top dollar 


We'll make it and sell it for you 
write Research Electronics 


FOR SALE 


Wholesale to Institutions 
Industrials & Dealers Only 


RELAYS @ METERS 
MOTORS @ BLOWERS 
SWITCHES @ MAGNETS 
SYNCHROS @ RECEIVERS 
1.F. STRIPS @ NETWORKS 
ANTENNAS @ RESISTORS 
DUPLEXERS @ CAPACITORS 
CONNECTORS @ CONTACTORS 
INSTRUMENTS @ WAVE GUIDES 
MODULATORS @ DYNAMOTORS 
TRANSMITTERS @ TRANSFORMERS 
TORQUE UNITS @ SYNCHRONIZERS 
TEST EQUIPMENT @ CONTROL BOXES of protecting 
POTENTIOMETERS @ KLYSTRON MOUNTS : . 
JUNCTION BOXES @ MICROWAVE PARTS your invention 


° if accepted for 
o> eres Oo eee commercialization 


a 
WE SPECIALIZE IN 


wRrRiTé TO ® 
Electronics, Nucleonics, Instrumen- 


AMBER INDUSTRIAL CORP. 
METALS AND SALVAGE DIVISION tation, Servomechanisms & Cyber- 
netics 


732 E. Monument Ave Dayton, Ohio 
R. W. HODGSON CO. 


Technical Sales Representation & 
Research & Developr'ent Engineering 


* Manufacturers 


Let us handle 
TECHNICAL SALES 
representation of 
your products 


Inventors 


We will 
SHARE THE COST 


HIGH QUALITY 


TUBES! 


MOG W. Washington Bivd., Les Angeles 18, Calif 
REpublie 2.2651 


GUARANTEED 
LOW PRICES! HELIPOTS 
TEN TURNS; 50,000 OHMS 


Linearity tolerance 0.05% 


Full Line Of Radio and TV Resistance tolerance 1% 
Receiving Tubes %" standard bushing mounting 


OA2 74¢ 6AS6 $1.50 New, clean, original bulk pack. Regular fac 


tory cost cut drastically because of contract 
OA3 $1.00 


5981/5650 


2C39A$7.50 


2C40 $7.00 
2C43 $7.00 HF200 $6.00 


2C46 $6.00 807W $3.50 
2D21 75¢ 832A $5.00 
2K25 $7.00 872A $1.25 


$40.00 


THIS 1S JUST A PARTIAL LIST OF AVAIL. 
ABLE TYPES Send for our complete tube list! 
Phone and mail orders accepted 


$1 2.95 each, postpaid in US.A 


Also available 0.1 and 0.5% linearity at 
lower prices; write for quote 


QUANTITY USERS WRITE FOR QUOTATION 
ON these and other quality components 

G. GREENE 
166-04 67th Avenue Flushing 65, WN. Y¥ 


1500-2000 POWER TRANSFORMERS, 
115V60, 550vct075, 6.3v2a, (ibs.) 2%#, 
Thermador V case, 2% x 3 x 3% h 
about ‘2 OEM price, make offer. 


Rom DET URES) Or gla) 


7 


paid! 
BOB SANETT, W6REX 
1524 S. Edris Dr. § 1860 Spring Street 
Los Angeles 35, California o PTT eee TT 


'W. C. ROBINETTE CO. 
802 Fair Oaks Ave S. Pasadena, Callf. 
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SEARCHLIGHT SECTION 


WANTED 
BC-788,T-47A/ART-13, 
BC-348R, R-5/ARN-7, 
RT-18/ARC-1 


AN/ASQ-1 and 1A MAGNETOMETERS 
This ie an airborne magnetometer used to measure the 
magnetic flux of the earth and to locate submarines and 
other metallic objects by their distortion of the mag- 
netic fleld. Sensitivity 2-3 gamma or better. POR 


AN/GSQ1-A SPEECH SCRAMBLERS 


Speech scrambler tor use on any comm. channel to in- 
sure privacy. We can supply complete installations of 
this equipment 26v DC input. Also 110v 60 eye 


SCR-281A DIRECTION FINDER 
Automatic ground direction finder covering | 5me-30me 
Provides instant bearings on a ©.R. indicator of any 
signal in its range. This equipment is transportable 
and can be set up quickly. (10v 60 cye. POR. 


P.P.1. REMOTE RADAR REPEATERS 


We can supply the following types of remote Radar 
P.P.1. Repeaters. The main radar provides the 
Synoronizing, Gynore. and Video. Pulses to operate 
the Repeaters. These repeaters may be used with 
any marine ground of airborne 

vc 7” PPA. Upright deck mount Repeater. 4 
Ranges are provided from 4-200 miles. Input 110 
Voit @ Cye. 

VD 7” P.P.1. Deck mount Repeater. This unit is 
very similar to the VC but is completely Waterproot 
and may be used on deck. The ranges are the 
same as the VC. Input 110 Volt 60 Cye. 


Ve 7” P.P.1. Table mount Repeater. This is a 
very compact set. 4 ranges are provided from 
4-200 miles. input 110 Volt 60 Cye. 

VF 9 P.P.1. Deck mount Repeater. This is af 
very late model Repeater enabling 20 radars to be 
fed into it. 4 Ranges from 4-200 miles are pro- 
vided. input 110 Volt 60 Cyc. 

VG {2° P.P.1, Plotting Table Projection Repeater. 
This is a very elaborate Remote indicator. For use 
in a plotting center. Up te 20 Radars may be 
fed into it, This set utilizes a Sklatron tube to 
provide data that can be retained on the sereen 
and onn be erased at will. Input 110 volt 60 Cye. 


Accessories are available such as repeater adaptors 
enabling the set to be used at a greater distance 
than normal. input switehes to select the radar 
to be viewed etc 


EQUIPMENT 
TRIANGLE TOWER 


(iMustrated) 


in 10 Ft Sections. Kn 


down. Complete with Hardware, 
two 50 Ft., one 80 Ft. Guys; three 
5 Ft. Anchors, and Base Pilate. 
Each section weighs 45 Ibs. Com- 
plete with Erection Manual. Ship- 

Weight: Approx. 350 Ibs. 


$31.95 


Ky.—Price 
MAST BASES——INSULATED 


MP.22 BASE—1ins. spring action, 
direction of bracket can be raised 
or lowered eel $2.95 

—Iins. ¢ with 


MP-8-33 BAS 
heavy coll spring and 8” ‘Tia. ine. 
Requires 
Weight: 0 Ibs. 
MP-37) BASE—Ins. 
heavy coll oping, 7” dia. ine. Re- 
quires 1%" hole for meuntin 
Weight: Approx. 10 ibs. .. 


MAST SECTIONS 


FOR ABOVE BASES: 


Tubular steei, ver coated, 
painted—in 3 
sorew-in ty; 


MS-52-51-50-49 for 


75¢ Ea. 


DYNAMOTORS: 


INPUT OUTPUT: Ss8TOCK PRICES: 
VOLTS: VOLTS: ° No. 

izvoc 625 , 

12 or 24 230 
2 or M S40 


DM-35 $8.95 


250 PE.86 80° 


330 D.- 8 5.95 
250 50 . 5 8.95 
1000 2 29.95 


275 4.95 
730 . 6.95 
378 8.95 4.05 
i2vod 220 4.05 


Galvanized Steel 
Tower, 12',” Base, 30 Ft. High— 
ocked 


hole for meuntion 
en 
type with 


$8.95 


. seotions, 
. MS-53 can be 
used to make any length with 
taper. 
Any section.....@ 60¢ Each. 
Larger Dia. Section MS.54 


USED: NEW 
$12.95 
DA-i2 8.95 
DA.t4 14.05 
500 US8A/0615 4.95 


RADALAB 


14th STREET 


SCR-682-A RADAR 

10CM high power tong range harbor surveiliance and 
early warning RADAR. This equipment is a 3000 mo 
mobile search radar that can be transported in a truck 
The equipment incorporates a 7” PPI for operation up 
to 240,000 yards. Azimuth accuracy is + 1%, Range ac- 
curacy is 100 yards at 10,000 yard range and 5000 yards 
at 240,000 yard range. Trans. output is approx. 225 KW, 
pulse width is one microsecond. Antenna beam width Is 
@. Input is 110v 60 eye. Can be supplied with or with- 
out operating shelter or antenna tower. POR. 


We can supply many types of | 
radars, test sets, communica- | 


tions equipments, manufac- 
tured after 1947. Write us if 
you cannot find it. 


AN/APR-4 38-4000 MC RECEIVER 


This is a precision receiver covering 36-4000 me. The set 
utilizes 5 tuning units with direct reading dials in meg- 
acyoles. Tho receiver has a wide and narrow band-width 
30me. 1{.F. strip which may be selected at will, An 
output meter is provided to measure signal strength. 
Outputs are provided for a pulse analyzer and pan 
adaptor, Each tuning unit has an automatic sweeping 
mechanism which enables any portion of the tuning 
congo to be scanned automatically. Input 110v 60 oye. 
PO 


500-1300 MC SIGNAL GENERATOR 


This is a high precision signal generator covering 500- 
1300 me. A precision attenuator is built in providing ac- 
curate determination of output from 0-100,000 micro- 
volts. Either CW or pulsed carrier output with the fol- 
lowing characteristics are provided. Pulse rate 60-2,500 
CPS. Pulse length 2-30 microseconds. Output line 50 
Ohm impedance. Accuracy better than one percent. In- 
put (10 v 60 cye. With calibration charts. Price $249.50 


90-600 MC SIGNAL GENERATOR 


This set covers 90-600 me. with an accuracy of one per- 
cent or better. C. W. or pulse output with the sonewren 
characteristics are provided. Output from 0-100, 

microvolts 2-30 microseconds tong. Pulse rate 60-2500 
eye. Pulse delay 3-300 microseconds. Output 50 ohm 
} aod input 110v 60 cye. Price $249.50 


BLOWERS: 


12/24 VDC—AC CAST ALU- 
MINUM BLOWER (Ictured 
at left)—100 CFM: 8” intake; 
2” outlet, Shunt Motor 4”x2”"; 
3000 RUM @ 24 VDC. .$5.95 


6 VDC SINGLE—100 CFM 
No. 6100 «+e $4.96 


6 VDOC FLANGE—-150 CFM 

No. 6150 ........--$6.96 
24 UAL-20 CFM—Min-—-No. 2420.....$7.95 
10 CFM BLOWER (Victured- 
right) 27.5 VDC; 1/100 HP.; 
7000 RPM; Oster Motor C2BP 
1A; LR Mfg. Co. Bakelite 
Blower #2, overall size: 3 bs 
x 4-%". Price $5. 
Same as above, 12 VDC opera 
Uon: Price ; 5.95 
115 V. 400 CYCLE—10 CFM—Eastern Air Devices 
Motor J31A-—-7200 RPM. 1/100 HP, L-R #2 Blower 
Assy. Overall Size: 4-44” x 3-44”. No. 3110... .$5.95 


10 CFM BLOWER (Pictured 
at left)—28 VDC—.6 A; 5000 
KPM. Pioneer Motor 88-2345 
Aluminum Blower Housing; 
Overall Size: 4-4" x 

Price 


115 V. 60 CYCLE BLOWERS: 
115-VAC 60 cycle SINGLE TYPE—100 CPM; 2-%* 
intake: 2” outlet. Complete size: 5” x 6” 

i ID sc neies captel $8.95 
115 VAC 60 cyole DUAL TYVE 100 CFM; 4” intake; 
2” Dis. Each side. Complete size: 8” x 6” 

No "Le BRO oseee . $13.95 
115 VAC 60 cycle COMPACT TYPE—-108 CFM; Mo- 
tor built inside quirrel cage; 4 tn: 3%” x 3” 
Dis. Complete size: 4-4" W x 58-%” H x 
8-%" D—No. 20067 es $14.95 
115 VAC 60 cycle FLANGE TYPE—140 CFM; 3-%” 
intake; 2-%" Dis. Complete size: 7-4” 

Wx 7-%" H x 6-%" D-—No. 1CR07T $13.95 
115 VAC 60 cycle FLANGE TWIN--275 CFM: 4-%” 
intake; 3-4" x 3” Dis. Complete size: 11-%° W x 


8-%”" It x 8-1/16" D $21.95 


No, 20069 . 
115 VAC 60 Cycle BLOWER..200 CFM; 4” intake; 
” x 5” outlet, Overdll size; 8” x 7” x 6”. Bodine 


Motor NSI-33. Removed from New Equip 

ment. #BOD-200 $14.95 
11&—VAC 60 Cycle BLOWER—100 CFM; 3-%” In 
take; 2” outlet; Rd. Flange with Flap Director 
Overali size with braéket; 8” L x 6-%" Wx 7° H 
Removed from New Fquipmet Diehl $6 95 


Motor FB-2104-6 No. FDRBL-2106 
$7.95 


Same as above, but with 12- Curved D 
rector, No. CDRL- 2106 
Previously Adv, ttems Still Avaiable, Please Write! 


MAIN iT 


9:00; ee 01) Cy. 0 reer 


ah bree 


Prices FOB NYC. Rated firms 
open account. Prices subject 
to change without notice. 


CABLE: Radalab, NY 
TELETYPE: NY-4-436]1 


CF-3A CARRIER REPEATER 

This is a transportable 4 wire carrier telephone repeater 
This set ampli#arall signais when used In an intermedi - 
ate position on a carrier system to extend the range. DC 
signaling and telegraph communications can be per- 
formed to the terminal equipments or to ether repeaters 
Monitoring and transmission circuits are bulit in. Power 
input 110 or 220v or 12v DC. This set can be used with 
all CF terminals and commercial equipments. Grand 
New in original cases. POR. 


AN/APA-17 DIRECTION FINDER 
This is an automatic direction finder covering 300-1 ,000 
me to be used with the APR-i and APR-4 radar search 
receivers. The bearing is presented on a cathode ray 
soreen in a cardoid pattern The set can be used in air- 
eraft or on the ground. Input 110v 400 cye and 2 oe 


RADAR BEACONS 
X and S Band High and Low Power 


Racons 


We can supply the following Beacons in Portable 
and Stationary Models. The X-BAND models will 
operate with the new Weather Radars. 

AN/CNP-6 X.Band high power Radar Beacon. 
This is a 40 KW set for use at an Airport. This 
set will interrogate X-BAND Radars up to 200 
miles. Variable Coding is provided as well as 
monitoring facilities. Input is 110 V 60 CYC. 
AN/CPN-8 S-BAND HIGH POWER Alrport 
Beacon. This is a very compact set. This set will 
interrogate S8-BAND Radars up to 200 Miles. 
Variable Coding and monitoring facilities are pre- 
vided. Input 110 Volt 60 Cye 


AN/CPN-17 S-BAND High power version of the 
CPN-6 with all the latest improvements. input 
110 Volt 60 Cye. 

AN/UPN-4 X-BAND Very lightweight Portable 
Beacon. This set will Interogate X-BAND Radars 
up to 60 miles. Variable Coding is provided. Input 
12 Volts D.C. Weight approx. 40 Lbs. 


AN/UPN-1I and 2 8-BAND Portable beacons. This 

set will interrogate a 8-BAND Radar up to 60 

Miles. Variable Coding is provided. input is 12 

mn © C. and 110 Volts Cye. Weight Approx. 
8 


Components 
Equipment 


Industrial 
RAYMARK TRANSMITTER-T8-144. Mfg. by Ray 
theon self cont 115V-60 cycle pow source 
Output 3O watts av. emission-pulse modulated— 
3256 me. with tubes excell. cond. Abt 75 ib 
50.00 
TEST SET—TS 173/UPPower Source 1i5-v 60c 
Complete with calibration book, spare tubes, and 
cry 1. This is the high frequency version of the 
LM and BC221 frequency meter Excellent condi- 
tion Freq.—00—450MC 150.00 
RADAR TEST EQUIPT—MODEL LW--Mfgd by West 
Elect. Self-Cont. Pow. Source—115V, 60 cycle. 
Consists of 1 CW-AAL Wavemeter; 1 CW-66ABL 
Antenna Assbly, 680-720 
Cabies, Test Cords, Garry 
nished. Near New Corn 
STEP DOWN XFORMER—Available in production 
quantities115-v-60 to 28-v 1.5 amps, Open 
rame constr. Lote of 100—81.00 es. Lesser quant 
3.50 ea. Write for large quant. ce. 
WESTERN ELECTRIC STEPPER SWITCH—Production 
quantities—Coil voltage from 4.5-v to 12 VDC- 
4 steps. 4 decks. D162768—ea. $7.95-—50 
5 0O—Quantities—write 


VIBRAPACK-_PE-104—P.0. Ser, 284—Exec. cond 


9.95 co 
VIBRAPACK PE-204-.New—Ori, ack . $2.50 


TS-33/AP FREQUENCY METERMfz. by West, 
Ele« Used for Measuring CW, Pulsed Signals 
Radar Inatall., Ete. Freq.—8700-—0500 MC..New 
Complete. . .$175.00 


SPERRY KLYSTRON SIGNAL SOURCE—Model 444 
(Standard Catalog) Like New Cond . $250.00 


a as ent 
WESTERN ELECTRIC POWER SUPPLY—Input 115 
VAC 60c.—output 115 VDC 600 MA Regulated 
Filtered. Beautiful construction, all UF qeeasoons 
With diagram (Bell Labs) Brand new £68 800156 

$29 95 


KLYSTRON 2K39.CGuaranteed. Tested . .$100 60 
1625 TUGES..Large lot—Individual boxed. Lots oF 
100-—22¢; Lots of 600-170; Lots of 1200-—18¢. 
Se 
AIRCRAFT TRANSMITTER CAT. S2173A—Unit. of 
model GP-7—With all tubes, 1 tuning unit—Exc 
cond . . . . -...§$80.00 


MAST GASE—MP-22A-—New -$2.00 ca 


REX RADIO SUPPLY CO. 


88 CORTLANDT ST. N.Y. 7, N.Y. 
Phone CO-7-1617 -— Prices F.0.B. N. Y. 


CAPACITORS 
gov't termination purchase 
Oil filled-impreg., micas. 
Write for current listings 
RESISTORS 
insl, quality V2-1 & 2 watts 
Wirewound—3-5-10-20-50 watts 


GOULD GREEN, 252 Greenwich s+, NYC 7 
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SEARCHLIGHT SECTION 


or 4 . BAAR RAR RR RARER 
' A B’ Jae HOQTS: SPECIAL XMAS BUYS 
eee oe Ie Ist Quality Speakers, Tuners, Amplifiers, 2k OR RE RR 


ecord Changers & Com nts, New miniature Diehi PM meter 
NEW LO PRICES! 4S S3Sx" 22-88 7 " r8uy 


GET OUR PRICE B-4-U-BUY eS : Foes, RPM. loos” ® 
‘ Diehd 

PRECISION RESISTORS NEW G.E. PHONO CARTRIDGES oS eae 3 

1% Accuracy Gtd 


Original Boxed, $, $, $, Back Gtd Giannini Density Unit mis. mee 
No Mfg Choice ¢ 


340 conetete tote 
We Ship Types in Stk 


r leton Potentiometers Temp Comp 
RPROSCA OC! & 009 \. > "Tae & $20 ee; 
arn A Gold Treseure ‘ pt Sperry pa 0v652 caly ene bel 
se StCé«NSas «ODES pecs. . s7eeee A Gold Treasure pele 2 for $2 
250 1980 75 2760 RPKOAOA Single (5) 003 . . cane 
270 2000 294000 a eurns 
300 «= 3080 $1000 300000 RPROAIA Single (8) 001 . 2000 Ohme Soectat @ thee 
320 2150 2000 31406 
360 2187 55000 3160600 


= _ _ m—pecedens enwal Thermesw! 
300 me 7200-24 Precision adjuct 
360 2196 $309 66000 325000 Repic’ nt Needles “TETRAD” 71 7eee oe Age 100 


300 2200 770 7 5 s20000 
338 260 $1 0 350000 Diamond? to +400" r yoasais AS 
3 2300 9900 360000 Mee joel (8) O01 & O08 GE . » 
$70 10000 375000 ° ¥ 529808 f (D) .001 & . Polrentte Tyee 736 Rs ane otieion F ee 
500 10500 5400) 000 8 DSi 001 4 8 me 
520 11000 00 390000 ° 
640 i 7 400000 
860 : 000 420000 
580 A 5 y 425000 
see 4000 0 430000 
620 3290 0 1000 450000 
750 3300 00 458000 
800 3333 15000 000 470000 
$20 3500 16000 “ 478000 
650 3600 16600 000 6§00000 
910 3730 18000 0 510000 
617 3760 619000 Wur 20000 
evs 3900 20000 110000 5443000 
1000 4000 231600 120000 5640000 
1056 4220 22000 130000 60000 


~ 
- 
Tener e 


oeeew-Oooo 
MMR KM RMKRE 
peaeese aw 
~eeceer e2e08 
eve 
PeePressee 


ce~- 


8) i 
# , RP XKO40 & 041 Ont M Mien tm 
ne or RP IOOS Sin / GE 35 Detlev & 2" 
Rpsoes os mPsecs Single (D ' Siete ew Delay Line—RAC $2200/0.4 mu seed 
Compt Stock eptc’ mnt Needles roe Seated, 
Send Cartridge Name and Number bey por TITS 3, Vpc/sa CTS 


“TAB” HI-FI SPEAKERS Sse Fins ah Tos,” Osta} 


oveeow 


Octal 
Vols "51. 49) asserted 

Inbullt network 2 wires needed 3° 36 or 120 +33 

at RP Pesitiener, Barber - Colman 

so) oS tke ae aol Bad yeaeeTit) & polarised DC relay Doble 
; ret peat a ar eee 4 coll, differential current sone. 60V mas. for comets 

{1104480 24000 5 branes * Coastal PM & 3)" Tweeter \Werential ow detet 

1110 4440 24000 1 576000 . as 16000 ey $47 75,37 eoatrel peel 

1338 «$700 36000 e008 8 Coasial PM & 2%" TW, & Wat 

1226 4700 26000 , 660000 c "O18 RC Model PACO.. $7.98; 2/816 THOt 2013 " Fipetrte 

1300 $000 28000 sooo Speed Drill «/Jecobde ehue 

1300 6000 28000 690000 ° HI-FI RECORDING TAPE Spsed Dell a/de: eB 3 

1488 6100 29000 700000 2600 RPM 118 

1600 6600 29000 ‘ cgeeee slaw ° 5 Finest, $, $, $, Back Gtd pao? on 

isis 6730 30000 200000 00000 c Speed | Dri | 

1600 6770 31000 206000 813000 7 : PRECISION COATED & SLIT Planetary Or et t i te 1 Retio, Ree, $6.29 

1640 6000 32000 215000 820000 : 2 Gtd Splice tree wallty Con. + % a $2) > 

1800 6100 33000 320000 §50000 . trotled Pi eet be ose Diodes 16238 $..28 

1850 6200 35000 226000 900000 . Constant Outpat Free 4 $ 10? ter $1 

1892 6300 36000 229000 910000 . 34 6101 IPB 40-15KC Oxide Wad Fitter F «or Volee Filters 1020 epale 

1908 $800 39000 240000 s0000 Sue 7" reel; 1200 ft. per reel audio exegilent OW work 99e; 

1005 6800 389000 240000 50000 3 cKeill . Sold $1 80 Twelve Lot $1 58 ec oll” Gone 525 mPosaee voc 63 Were 

MEGOHMS “3 6119 Binaly Special . * gee'ds NEW low leakage, famous migr $85 2/918 


by 3° ‘ ‘ FAMOUS NAME BRAND BUYS 
® ; ; HI FI Record Changers 


~~ a= 
NNER NSS SONS 


NEW MINIATURE METER 


- 0-1 Milliamp 


“TAB” Special 20 : . +4 5 ST Precision Jeweled O' Arsonval 
10 of One Value Rave, etter, thee 2%, Sick 


3 “95 University 6201, $38.20) 315 1 damped 
100 of One Value ‘ marx bs gah 8520" 32 iw it front he i 


10 Assorted Values ‘ , . LaVRM. $98.88) > “ 
Write for Complete Listing $24.50: sett tane ; 9 «4 carewe 1 etre 


surplus 
$ 4 : 20 “TAB” SPECIAL $3.85) 2 tor 
NEW!! HI SENSITIVITY ‘ ? 9 Gos Eyes Ai-4 Bad sa nanny anne 


e 6o38 . 
6KV DC & AC Se ose é HI FIT Multitester 
27 Range : Harman-Kerdon A-200. $59.05; A-300..397.70 “TAB” 
MULTITESTER Hi ¥i Amplitiers 27¢ $7.85 ea 
(Not a Kit) Sesen 20138, e 


“Tho $21.95 = 


IN LOTS OF 3 


A complete precision test 

{netrument 28,000 Ohms 

per Volt DC. 186,000 Ohms 

p/w AC. 8 microamper 

movement. 8 easy to ree 

erslee—DC 0-6, 30, 120, 600. 

4290. 6000 Volts, AC 0-6 30, 120, 600, 1200, 
te esi we 6-60 us 60 600 ma. Resist- 


Cal aco ohm 


i 

1 

i s 
1.668 a6 
1 8 


So 
S>>e 


Hi acoursey previa oe vom 
1000 Ohme om , Resto ac 

1 Fl Phono ‘Aacosseries DC Volts 0 
Sey. fhge, Ae MeH antes Atnaee, ognae PSB Mga: fist 


UPx-003A..... J. wv. Teor | Leeds (ptue 406 


WRITE FOR OUR NEW Desiers 0 mutes Write fer Disco 


HI-Fi CATALOG INFRARED SNOOPERSCOPE 
$$ SAVES $ $ sete = 16 oats S yues anit 
— Buy, Sell ond Swap as Well deat > Ri et 


Srveanee 


zz s+ 
<> =NKZ 


- 
eh Pe OMe ew 


Pied 
we 
saensek 


tr 
=> >3 


ren 


pocietice 7 te 


Capasit : 
ge mglinze Oi - We Wholesale to Dealers, Stock HI Fi Phonographs tavves Shee 47 
e Markets, Xporters & Tube Brokers! $3.33 Saco ‘ Tz 0i Deabier 
32h: GET OUR PRICE B4 U BUY!!! Y 


High Current Power Supplies NEW “TABTRON” SELENIUM RECTIFIERS New Variable 0 to 6 & 12 
ONE YEAR GTD ENGINEERED for INDUSTRY Volt/12 Amp 


Variable 6-28V0C Completely “ " 
Bult Ready to Go. Full Wave TAB snufactures power rectifiers to your specifications From pc POWER SUPPLY 
Belex.om Reetifier Traneforme wie suit ip t and hove 1000 amp convection or fan cooled, 


Verise. Volt & Amp Mete nate a “ * : Aa 
Gettch, Terminsio 4 Fees. les ing r pha NEMA" & JAN. Specs Write for catalog 


Duty Stee Cabinet St« 5V/60 ey 
inpae ge 3200 13 phase) 80 order FULL WAVE BRIDGE ® DATED & ONE YEAR GTD | 
entinueus w 
° 


o3e~ 
Ssseeses 
se 


Tube 


Rati 
®26 wv De at 6 Aw Ctr Te 5 Phase Gri 


5 Amp (1% Ripple a Max IRVAC* 36VAC* S4VAC* TIVAC*® II0VAC* 2EVAC*® AC*D 120VAC 240v 
Ame U4V0C MVOC 42V0C SéVOC i0evVBc 7217V0C 30/12 a 3 va FILTER CAPACITORS 
° 40 1 
% 7° 13 % se 56M Ge0OMFD itv Oe; 2/91.80; 10/58 
603 100OMFD tov $3.98; 2 tow $7 


New! Quality VOLTAGE 
REGULATOR 

$ $ Popularly Priced $ $ 

75 te 135 V ONLY $16.98 


laclades FW. 6250 111 95 Line Voltage Stebitizer 


pees Ve sa As 6 SELENIUM is WORTH $ $ $ P eat erie! papardloes 
or 16 ov 280 VAC 1 phase, 60 ey Inpus RETURN YOUR OLD DUD RECTIFIER—-DEDUCT 5% FROM PRICE Idesl fon 18 indus rival vx 


AC Th to 185 WYDC stbAmp $190 faouree 
6 Amp (1% Hippie) $240 DISCOUNT TO INDUSTRIALS, SCHOOLS & COLLEGES 


75 to 186 VDC at 10 Amp $245 
TI20VIGACC 10 Amp (1% Ripple) $295 y i , 
ab TABTRAN” Rectifier Xtmrs DC Power Supply 
New Variable Voltag e@ X-fmrs seed Voits (DUAL 18-15-9-0:0-9-15-18V ri2¥ DC Power Supply 
sureRion. oa STACO-UT Full Way Reectificatic : 
7 SA $7. . 5 Amp?! $8.65; 2 MPD Condenser Pilter te a piee a? &% ouans 


, © vat . . 
oefe Th A R Sik ADD on DISCOUNT 


20CF (2 ame) HY 230 to 115V Autoformers 


18 Veit 2A™P ’ det SOCK (S ame) 2 220V/S0er lapet fe 116 

t Wades in Series ot @ CF ACC/6 amp/i% Ripple su “ 1 Whh Cord 
2/Ampes; Voltage one “” ’ + P 

* Dual Pri 118 & 220V S0cy; Tapped 6VCT Heavy Doty Sesto Fast’ "hose $2.08 

arger ec er 76/7 

“ ee 1060/100W 
TABTRAN” Rectifier Chokes 1-0-13¥(CT) 100 Amp Fam Cooked TPASI/300¥ 
c GR6O01/1 Amp/0.1 HY/1 4 Ohm $4.50; 2 fer $8 or 34 Ams * Cooled Hep a 250/260W 
GRSOA/0-135V/45A/L €6002/2 Amp/0.1 HY/67 Obm $8.78; 2 for $11 1 Che 400/600 W 
aGRnse _270V/T1A/LM CR6003/6 Amp/07 HY/6 Obm. $7,960; 2 $12.06 16OW 


" *) Mew (1) 3 Phase New, c 04/12 Amp/.01 HY/ tOhm $14 x ) Fam Cooled for 12V/ odel tb ai060 Watts KW 
LN, Like New €R6006/24 Amp/ 004 HY/ 026 Ohm 0 {100A Booster Chores 1600/1600 W 4 $22.80: TPAR000/9K W 
$14.06 


PHOTOFLASH & STROBE LAMPS 529 50) 2/858 Lose Cord Plug & Keceptecte® 


5 m 6.019 Kipp! 
0-28 VDC at 12 Aer $1.60 $2.70 $4.30 $5.15 
12 Amp (1% Ripple 7s 
12 Amp 0.01% ippl 
O26 VDC at 244A 
24 Amp (1% Ripple 
24 Amp 0.01% ipple 
0-28 VDC at 50 Amey 
© Amp (1% Ripple 
0-28 VDC at 100 Amp 
100 Am {1% Ri 

be bo 


~ 
eu eS Se eRe Me 
"ee 
> 
. 

~lnv ne 


LSSSSVSSssssse 
= ses «ee 


wwe 
Brae ereeen 
et 


Ret ddd 
+ 


270V/12A" 
270V/15A' 
~270V/30A 


sossereesesy 


te te 


Money Bace Guarantee 

(Cost of Mdsee. Onty) 

Min. Order FOB 

. ¥. ©. Add shoe 

oharges o, for cb 

: " . , 7% rices Sub 

Bacyase-s60 180 4B: ibe ' ; ’ By jeot to Change Without 
26aGTQ FT 603 2000 4 Netice. 


ELECTRONICS — December, 





SEARCHLIGHT SECTION 


AN/GRC-13 


FIELD SET 


2 to 12 MC. Transmitter—Receiver. 
C.W. and Radiotelephone. Complete. 
OUTPUT: 20 watts CW—6 watts 


voice. 


Consists of: RT-136/GRC-13 Receiver- 


Transmitter 
PP-272/U Power Supply (12-24 V. DC 
& 110Vac). 
G-28A/U Hand Generator with mount 
and crarks. 


MX-1012/U Installation Kit. 


Accessories: Microphone, headset, cables, 
antennas, guys, hardware and transit 
trunks, for all the above 


This unit—new and unused—is of lotest de- 
sign ond can be overated in the field with 
hand-driven generator of a generator and 
self-contained battery system. Also operable 
from A. C. mains baviaion for | mile ir 
of telephone wires included. All packe 
waterproof cases for field transportation. 
Both whip and long wire antennae included. 
Ten preset crystal-controlled frequencies. En 
gine merator kit MX-1010/U available if 
desired. Manufactured by 8.C.A, These units 
are complete and operable. They are avail- 
able—new and unused—in quontities. 


TWX—NY1—223 
Cable—Communidev, N. Y. 
Tel. ADivondack 4-6174 
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3 Cond. KOILED KORDS 


22 Inches long stretches to 9 feet 
List price $3. Net $126 


REVERSIBLE GEARED-MOTOR 


Deloo-PM-Vermanent Magnet Ainico Field Motor 


#5071095 
#5069600 ee 
Clamns to hold motor: $1.50 en 


MEKCURY Switches 59¢ to $6.00 
Send sketch or old switch 
We Buy MERCURY 


FILAMENT TRANSFORMER 97¢ 


Aw 4 amos. Postage-! tb 
G.E. SWITCHETTES « ALL TYPES 
75¢ en + 10 for $6.00 © 100 fo $60.00 


ti5v A.C. Reta 


SHAFT or 11/16 GEAR 


$2.90 
TELECHRON Motors 


APM |. 2901 60 RPM. 4.85 
Laboratory Special 1 of Each Motor $25. 


BLAN 


please include 
postage 


VII PPPS IPPRERO AAA 


| 


AN/PRC-14 


WALKIE-TALKIE 


Transmitter — Receiver (30 Mile 


Range) 

FREQUENCY: 225 to 400 M.C.—4 
channels 
EMISSION:—A3 only. 
wott. 


OUTPUT—1 


Large quantity of brand-new—never used 
—- components and partially completed 
sets to make up approximately 400 com 
plete units. All are absolutely new includ- 
ing such items as cases, straps, antennas, 
etc. for the assembly of this recently man- 
ufactued set. Here is a great opportunity 
to make an unusually fine buy—the result 


of a recently terminated contract. Tech- 


nical data available to qualified inquirers. 


2331 TWELFTH AVENUE 


BLOWERS 115 Volts A.C. 60 cy. 
HAND WOUND fond 
Min, timen SwWHICH,.di.2o 


6 Watt Most POWERFUL 
TELECHRON {| RPM 


REDMOND 5” 18 watts... $9.95 
DELCO 60 cfm. 40 watts. $14.56 
#5062369 used in 584 RADAR 


10 for . 


maaaee 
Time Meter 


Square Case 
a 


$14.50 


MARKTIME 
5 HOUR SWITCH 


A 10 amp. timing device 
Pointer moves back to sero 
after time elapees Ideal for 
shutting off radios and TY 
when you go Ww bed 
Limited supply at this 

SPECIAL Pitice .. $4.90 
Also available in 15 min., or 
30 min. or | br, at $6.50 


HAYDON TIMING MOTORS 
1l0v 60 eyele 30 RIM $2 60 
1l0v 60 cyele | RIU’M 2.60 
230v 1 RPM 1.00 
60cy 2nhrM 1.00 


64P Dey Street 
New York 7, N. Y. 


sets 


EST. 
1923 


CHBOGSISALIBIBAYBIS DHS 


A, Daw 


RESISTORS 


TRANSMITTERS 


in all power ranges. 
R.C.A. COLLINS - BENDIX 
and others. 


We have and offer for sale the largest 
quantity of Medium powered transmitters 
available in the market, today. Your in 
quiries will be answered promptly. 


SPARE PARTS 
SCR-300 


The largest supply under one roof 
—anywhere. Ask us for any item 
used in this famous walkie-talkie 
from the headset to the antenna 


COMMUNICATION DEVICES CO 


NEW YORK 27, N. Y. 


FG GG 59 GGG Gg Gg Og Fg Gg Gg Og Gg Og Ogg Fg Gg Og Og 4 Gg Og Gg G4 Og OG 4 Og Og Ug Ig Ug Ug Og Va Fanaa 


RCA TV CAMERA 


NEW Surplus 


for Labs! Export! 
Industrials! 
Medicine! 
Closed Circuit 
Tv! 


Ideal for labs, industry, 


TV technicians, 
Sim beols, medica—""mechanical eye’* for closed 


cireult TV. 1846 lconoscope, siage video ampli- 
fier and clipper. THE REAL THING! Send for 
new, free, complete technical data, SOLD AT 


RACTION OF ” AL VALUE! 
= Write today! WNote 
our new address! 


Harjo y Sales Co. 


Office-Warehouse: Dept. E-12, 503 WN. Victory Bivd., 
BURBANK, CALIFORNIA 


LOW-VOLTAGE TRANSFORMERS 


New Release of Government Surplus Material 
Model 28-0527 KENYON 
TRANSFORMER CO 2.2 
KVA. Input 110/220 volta 50/ 
60 Cy. Output Il Volts C-T 
(5.5-0-5.5) At 200 
Continuous Duty 
RL : J~°% x 13” 
Price BRAND NEW ON $23.95 Ea. 
#8-9527-WE WES ING HO SE Sane Speca, 
ihut_ Single 115 V input & Lighter Ft. NEW $23 96 
DOZENS OF USES FOR INDUSTRIALS, TEST 
ING LABS, EXPERIMENTAL UNITS & SCHOOLS 
® Heavy-Duty Soldering & Dip-Soldering @ (lating 
® Battery-Chargers @ Spot Welding & Welding 
® Magnetizers ® Heat-Treating & Electromagnets 
& Testing — Tubes, Coils, Kreakers, & Relays 
Terms; Prices FOB St. Louis. Cash With 
Orders, Well Rated Concerns (D&B) Net § 
10 Days Cash. 


McNEAL ELECTRIC & EQUIPMENT CO. 
4736 Olive St., Dept. E-12, St. Lowis 8, Mo. 


Amperes! 
Case Bize 


Phone: Yonkers 9-6000 


Legri \ Company 
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SEARCHLIGHT SECTION 


TUBES GuarRANTteeD TUBES 


OA? 
OA3.. 
o82 
OB2WA 
Oc3/VRI105. 
OD3 ‘VR105. 
ELC1B 
1AD4 
1B23... 
1B24 
1B24A. 
1826... 
Pee wees 
1837 
1B36. 
1B40.... 
1B51 
1B63A.. 
N21 
IN91B 
tN&E 
1N23 
1N23B 
1N23BM 
1NQ5.. 
1NQ6.. 
I1N28 
IN34A 
Genes vs 
1N42.. 
1N47 
1N63 
1N69 
ee 
ge 
1P28.... 
1P29 
1P36 
1P39... 
1W5 
2AP1 
2C26A.. 
S608... 
S538... 
9c3s.. 
2C39 
2C3I9A. 
2C40... 
2C42.. 
2C43.. 
2C44. 
2C46.. 
2C51.. 
2C52 
2C53.. 
2021 
2D21W 
2E27.. 
2E32 
2331 
2332 


4X150A 
4X500A 
SBP2A.... 
5eP4.... 
5CP1.. 
SCPIA.... 
5c?2 
5€30/CSB 
SEPIA. «oe 
5D23 

SEPT. we 
5JP2 
5JP4.. 
SIPS 
SIPIIA 
3323 

5126 

5329 

5330 

5333 

SMP1 
SNP1 
SRAGY.... 
SR4WGY.... 
C6) 
6AJ5-JAN.. 
6AK5SW..... 
6AL5W. 
6AR6 
6AS71G 
6D21 

OF4 

GO. .is 
6K4... 
6SKTW.... 
6SLTIWGT 
6SUTGTY. 
6x4W 
6X5WGT.... 
7C2?2.. 
7€23.. 

7024... 

NE16 

FG1I7. 

RK2. 

RX21 

HK24 

D42 

HK54 
QK59... 
QK60. ‘ 
RK60/1641 
RK61 

QK61 

OK62 

HY65 

RK65 /5D23 


.. 22.50 
.55.00 
500 
2.00 

« 0.78 
9.50 
29.50 
1.50 
10.00 
750 
1.50 
7.00 
7.00 
7.00 
19.50 
20.00 
-125.00 
5.00 
5.00 
5.00 
3.95 
5.00 
190 
225 
6.50 
1.25 
1.50 
65 
1.25 
2.50 
150.00 
3.25 
1.95 
2.25 
2.90 

- 2.00 
- 2.25 
1,00 
1.30 
50.00 
69.50 
95.00 
35 
2.95 
1.00 
5.50 
3.00 
40.00 
200 
30 00 
25.00 
1.35 
295 
2* 90 
25.00 
1.50 
10.00 


VTi58 
FG166 
FG172... 
WL200.. 
CE-203 
203A 
204A 

207 ° 
211/VT4C... 
212E. 
RITA 
g17C. 
WLe2is.. 
QOK221 
RXTIIA 
FG235 
Ox 249 
WER49B... 
WE?49C. 
250TL. 
WF-251A 


9.75 | 464A 
15,00 | RH507..... 
15.00 | CKS12AX 
75.00 | 527..... 
3.75 | ML531.. 
5.00| 559..... 
35.00 | KU610... 
50.00 | HY615.. 
50| WL616.. 
17.50 | KU697 
1.50 | KU698 
200 | 648P1... 
19.00| WL65@.. 
125.00 HK6S4. 

75 | WET01A.... 
25,00 | 702A...... 
.150,00 | WET03A.... 
2.50 WET04A.... 
300| WET0SA.... 
15.00 | 106AY-GY .. 

47.50 | 107A 
WE252A... 10.00) 7078... 

QK953.....149.50| WE708A.... 
WE25S4A.... 5.00 T13A.. 
FG258A.... 99.00 | 714A 
271A 10.00 | 715A 
WE2748... 1.00  7158.. 
WE289B..... 5,00/ 715C.. 
QK283A.. 100.00 | 717A 
QK284A.. 100.00 | 719A 
WE287A.... 3.50 TROAY-EY. 
WE3008 5.00 721A 
GB302 5.00 721B.... 
304TH 8.95 | 722A 
304TL 1250 723A/8.. 
WE305A.... 3.00) WET24A.... 
307A/RK75.. 1.00 WE7248 
WE308B.....10.00 725A 
WE312A.... 9.95 126A... 
WE213C. 2.75 7268... 
WE316A.... .50 726C 
327A 2.50 730A 
WE336A.... 5,00) 750TL... 
WE338A.... 5,00 | 800.. 
WE349A.... 6,00 801A 
WE350A 2.75 802.. 
3508 2.75 803... 
354C 5.00 804... 
3568 Q  805.. 
3578 806 
WEI5S9A 807 
368AS 807W 
3718 808 
WE388A 809 
WEI93A. 611 
WEI94A 812 
WE396A 813 


1.50 | 5656.... 
1.00 | 5657... 
.75 | 5663... 
3.00 | 5667.. 
2.00 | 5670 
5.00 | 5672... 
22.50 | CKS678.. 
10.00 | 5686... 
. 5.00 5687.... 
3.00 | 5691... 
15.00 5699.. 
50 | 5693 
1.35 | 5696 
60 5702 
50 | S702WA... 
1.00 5793.. 
50,00 | 5718... 
65.00 5719.... 
.195,.00 RKS791 
3.00 | 5725 
3.00 5726....... 
2.75 5727.... 
225 5744.... 
1.25 5750.... 
. 1.00 | 5751... 
450 5780..... 
2.50 CK5787.. 
4.00 5814... 
35 5814A.... 
35 5819.... 
35 5825... 
35 | 5899.... 
35 5897... 
50 5840.... 
35 5842... 
35 5844... 
5851... 
5896... 
ee 
5901... 


2.00 
3.00 
4.75 
§ 00 
4.75 
ius 
+ 4% 
6.9 
7.10 
. 3.00 
2.50 
-175.00 
- 1.85 
15 
2.25 
1.90 
3.10 
° 2.20 
.199.50 
4.95 
- 1,00 
2.25 
35.00 
7.95 
1.80 
70 00 
5.00 
13.50 
300 
4.00 
6.50 
7.00 
6.50 
895 


a4... 
GLes9 
GL889A 
BBORA... 
902A 
902P1... 
17 

- 1,00 


2.00 
1,00 


3.00 
6.00 


60.00 
5.00 
1.50 
1.00 
1.50 
9.95 
6.00 

. 9.00 
7.50 
. 4.00 
5.00 
8.50 
3.50 
1.95 
35.00 
45.00 
125.00 
6.00 
6.00 
6.00 
2.50 
3.50 

25.00 

13.50 
8.75 

35.00 


15 


3.00 
50 


75 
35 
250 
7.50 
8.00 
12.50 
10,00 
7,00 
50 
6.00 
3.00 
3.50 
10.00 
60 
1,35 
15 
1,00 
14.50 
14,50 


3DP11A 
3D@1A. 
3DP1S2 
3E29 
3FPTA 
3GP1 
3330 
3331 
3K30 
4823... 
4824... 
4826 
4827 
4C27 
4C28 
4€35 
4E27 
4322 


5907 


1,00 see 
5908... 


30 
35 
50 
1.90 
1.35 
50 
60.00 
1.00 
65 
75.00 
1.75 
25.00 
190.00 
2.95 
10.00 


2051 ° 
ZB3200 
SSITA 
5551.. 
5553/655 
5557/FGI7 
5559/FG57 


3.00 
3.00 


2533 
2534 


14,50 
14.50 


4328 
4329 


35.00 
35.00 


FG67/5728 . 
RKR72 


19.00 
50 


2536 
2539 
2340 
242 
2548 
2549 
2550 
2551 


20.00 
10.00 
14,50 
60.00 
35.00 
40.00 
35 00 
150.00 


4)31 
4334 
4542 
4350 
4/52 
43557 
4558 


RKR73.. 
100TH 
FG104 
FG105 
FI23A 
FI28A 
FG154 


65.00 
50.00 
25.00 
99.50 
50.00 
100.00 
100,00 


THIS IS ONLY A PARTIAL INVENTORY. 


Thousands of other types in stock. Send us 
RECEIVING TUBES! We 
Standard 


your requirements 


Carry a complete line in stock. 


brands only. 
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50 
6.50 


4038/5591 
GL414 
417A 
RT434 


2.75 
99.50 


814 
815 


5561 
5586 


29.50 
125.00 


3.50 
25.00 


826 
829 


75 
6.00 


5591/4038 
5611 


2.75 
99.50 


434A 
446A 
4468 
450TL 
WL456 


29.50 
11.00 

2.95 
15,00 
15,00 


C 


SALES CO. 


CHECK 


3.00 
50 
2.00 
35.00 
59.50 | 


8298 
8308.. 
832 
833A 
834 


ELECTRONICS 
Deot. Ew 
1100 Venice Bivd 
Los Angeles 15 


California 


27.50 


8.50 
15 
3.75 


5634.... 
5636 
5637 
5651.. 
5654 


7.50 
4.00 
5.50 


5.00 


All F.O.B 
change without notice. 
Check with us for iter: 


Prices Los 


140 
1.50 | 


WITH US FOR YOUR REQUIREMENTS 


Angeles, wblect to 
Minimum order $5.00 
s not listed. 
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POWER RHEOSTATS  #/|ALL BEST CARBON RESISTORS 


Over 25,000 Rheostats for immediate shipment Brand New—Fresh Stock 
25 WATT 25 WATT 50 WATT | All Standard R.M.A. values available 
Ohm Shalt Price| Ohm Shere Prices Onm Shots Price EB Yr GB 1 HB 2 


tel igee BEL 3s Price Schedule 
oe 16000 7/18" 1.46 
75 WATT Tet. 1 to 99 


| 20@ 4 ane" 4.79 VW WATT * 10% $.05 7 
100 WATT 1 WA 10% d ea 


4 16" ea 


2 WATT 3% 19 ¢ 


ea 
WE SHIP AT THESE PRICES 


iso watr | ALL BEST TYPE “J” POTS 


¢ JLU Locking Bushing ¢ Shaft for Knob 
Your Choice—95¢ ea. 


onms 
an 


TELEMARINE—— 


PARTIAL LISTING OF OUTSTANDING 
SURPLUS COMMUNICATIONS EQPT. 


WE 248-A RADIOTELEPHONE EQP’T. 250/350 
Watts, 2-20 MC, 30 Channels Transmit and Re- 
ceive all crystal-controlied, monitors 3 separate 
channels simultaneously, uses standard modern 
type tubes, COMPLETE, NEW (Not Gov't. Bur- 
plus). Operates from 110 Volts, 50/60 Cycles AC 
IDEAL FOR SHIP RADIOTELEPHONE, OR 
FIXED-RADIO INSTALLATION, WRITE FOR 
DESCRIPTIVE LITERATURE AND PRICE. 

GE 10 KW RF POWER AMPLIFIERS. 8#-108 MC, 
Class "C’’, with separate Rectifier Power Supply. 
Operation from 220 V., 3-phase, 50/60 Cycles AC 
Kaaily modified for other frequencies. NEW. Not 
Gov't. Surplus WRITE FOR DESCRIPTIVE 
LITERATURE AND PRICE 

MODEL LSA 4207; RADIO BEACON OR SHIP 
RADIO TRANSMITTER. Freq. Range 275-510 
KC. Power Output 100 Watts CW, 150 Watts 
MCW. Operates from 115 V. AC. 60 C. New Eapt. 

LSR-520-C RADIO BEACON POWER AMPLI. 
FIER, Class B Linear Amplifier used with above 
LSR-420 to increase power output to 600 Watts 
CW or 800 Watts MCW. Operates from 115 Volts 
60 ©. AC 

BC-797 VHF 10-126 MC. 50W. AM Output for 


-———_—_ se 1K 
SK 
PRECISION WIREWOUND 2K 10% 
110 V. 50/€ 
; BC-460 Collins pe. Transmitter, 250 W. Al 


RESISTORS 460 Collings Aurotune ‘Transmitter, 
200 W 3 or A2, 10-Channe nm 
Vg WATT ~ 30¢ SELSYN €78248 ea. BC-447, 200 Ww. Al, ra 34 ma 2 channe . 


/4 
SCR-510/610. FM Trans-Receiver, 20 to 28 and 28 


Differential C78249 ea. ” to 87 10 respectively. With PE-117 or 120 Vibra 


v 5 Pe ir tor Power Supply and other accessories. 
Mounting Brackets for Above 3 7 SCR-619. FM Trans-Receiver 27 to 38.9 mc. com 


plete with all accessories. NEW units 


Dieh! Midget PM Motor $3.95 SCR-822. VHF, 4-Channel, 100-156 MC Trans 


Reovg. Eat. for or Ground Communica 


KS—15098—LO1 27 voc ‘ SCR-Sit Walky-Talky, 3-4 MC, Crystal Controlled 


Trans-Reovg. with Plug-In Units for Freq 


Changing 
Utah oe roeeenies BC-611 SCR-536. HANDY and WALKIE-TALK 
[ES 
9262 $6.95 a SCR-300 (BC-1000) WALKIE-TALKIES, 40 48 


MC 2 channel FM Trans-Reseivers 
BC-221 FREQUENCY TCS X-mttr-Recelver for Ship or Shore. 
METER TCS Accessories available; Remote Contrels, An 
tenna. Loading Coils, Eto 
TBK HF 500W 2-20 Mo Transmitter with MG 
COAX CONNECTORS Starter and Spares 
TAJ 500 W. Output, 175-550 Ke. with M.G. for AC 
Brand or DC operation 


BARGAIN: pi 259 | 35¢ €@. ‘New Tha. Baise'en TAI above but 1,000/1,500 W. out 


iin. oan ve mut with MG 
7 ° . ar ’ , or , 
83-1AC 5.63 33sP 802 $2. so 2618/0 a TBL 350 W. Output, Al, A3, IF. & HLF. for Af 
5 227 1:95 y, 262/0 or DC operation 
1. 12 iss d PE-75U Gas Pngine Generators NEW, w/Spares 
12 3-98 2 Y . } T-21/GR-3-C Sound Ranging Microphones for lo 
cating Artillery Fire 
RC-263 TRANSMITTING EQP’T. 1.5-10.0 mo. 4- 
20 000 channel crystal or VFO control. Operates from 
i2e 000 100 to 260 V AC, 25-60 cycles built-in power 
1 A ° . supply 75 Watts CW, 50 W. phone censervative 
a ‘ 1 output rating NEW. Complete with Remote 
1 MEGOHM 1 WATT 1% —90¢; 5%—60¢ ‘i ’ Control and case of spares, LARGE QUANTITY 
1.00 u ° IN STOCK! 


-10 - 
EXPORT ORDERS SHIPPED PROMPTLY , 278/U 2.351 261A/U , SCR-543 RADIOTELEPHONE EQP’T. 45 W, 


‘ tank Migtelephone (Tran eceiver Kay ) ch 
Orders f.0.b. Philadelphia Minimum order $3.00 i — ; Ay. ee ee SEW oa 
WRITE TO BE PLACED ON OUR MAILING LIST WALNUT 2-3553 used excellent units. LARGE QUANTITY iN 
STOCK! 
ARCH ELECTRONICS CO 634 ARCH STREET LINK-1498, VF Tran « Eqpt, 70-100 Mé 
0 Watts output FM liable in 14 VDC & 110 
» PHILADELPHIA 6, PA. ggg tee 
150-AY Mackay IF Ship X’mttrs 
a a a a a a a a a a a aa a a a a a a aa a a a ae ee ee el 8707 RMCA Ship Radio Compass 
LRAN-IA Loran Equipment 
TE-54 & 55 Cable Vulcanizing Equipine 
8B-14GY Console Switchboard 
8B-23/GTA Power Supply for above 


ALLIED ELECTRONIC SALES NEABOUARTER 
HEADQUARTERS FOR Tes EQUIPMENT AND 
s (SCR-300 


THESE ARE ONLY A FEW SPECIAL VALUES FROM OUR HUGE STOCK OF TUBES OR BC-1000) A NO SPARE Fan 


SCOPE TUBES, KEYSTRONS, SPECIAL PURPOSE, ETC. Query Us For Other Types. PARTS, SCR-543 (BC-669 AND ACCESSORIES 
~~ 2th ie « a a Ge Shae ee eee IN NEW OR LIKE NEW CONDITION. WE HAV 


JAN © NEW © UNUSED NEW @ UNUSED NEW LARGE QUA UIPMENTS 


1B24.. . 4% |1Q22...359°/5718 . . . 2% 


SYLVANIA * WESTINGHOUSE WESTINGHOUSE SYLVANIA ! 
LITERATURE 
NEW © UNUSED NEW RCA SELECTIVE RINGER for MOBILE er SHIP-TO- 


00 35 95 SHORE RADIOTELEPHONES Permits Phone Op- 
see erator to call your Radiotelephone exclusively, when 
® operator has a call for you, by ringing a bell or 
BOMAC NEW lighting a light. Designed & Mfd. by Western, Elec 
ee a ee ee eee tric, MODEL LOTA, modern, compact anc clent 
74 CORTLANDT Ove > We Ve N. A BARCLAY 7-5839. Dept a Can be attached to any receiver, complete Instruc 
F.O.B. N.Y.C. Roted (D&B) Firms Open Account. Attractive Discounts To Quantity Buyers tion Book supplied. Dim.: 15%” long, 8%” high 
“ 5%" wide. Shpg. Wt. 25 lbs. NEW UNITS. Reg 
value $245.00 each, OUR LOW PRICE—EACH 

$85.00. 


AN/APR-4 LABORATORY RECEIVERS EXPORVERS, GOVERNMENT 
AGENCIES, INDUSTRIALS! 
itters, 
Complete with all five Tuning Units, covering the range 38 to oe Sore © cee tom: of Var toute. 
006 Me; wideband discone and other antennas, wavetraps, ment Ship & Shore Communications, FM 
mobile accessories, 100 page technical manual, etc. Versatile, Broadcast Stations, Radar, Accessories, 
accurate, compact—the aristocrat of lub receivers in this range. etc. Write and tell us of your require- 
Wette tor date sheet end quotations. ments. Descriptive literature end prices 
available upon request. 
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We have a large variety of other hard-to-get equipment, 
including microwave, aircraft, communications, radar; and labo- 


ratory electronics of all kinds. Quality standerds maintained. TELEMARINE 
NEW TS-13/AP X-BAND SIGNAL GENERATORS with manual COMMUNICATIONS CO. 


ors 00; T-47A/ART-13 Transmitters, $450.00; H-P, Boonton, 
G-R, Measurements, many others in stock. 3040 W. 21st Street, Brooklyn 24, N.Y. 


ENGINEERING ASSOCIATES i cna 


434 PATTERSON ROAD DAYTON 9%, OHIO 
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SPECIAL PURPOSE TUBES 
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4468 

451 
WL-460 
464A 
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The prices quoted above western engineers All tubes are new 


are FOB shipping point individually cartoned, 
ELK GROVE, CALIFORNIA fully guaranteed 
GEORGE WHITING, OWNER 
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SEARCHLIGHT SECTION 
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mF AY-BiILL DISTRIBUTING CO. 


Partial Listing Only 
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We Buy Your Surplus Tubes 
Send Us Your List For Highest Quotation 


LARGEST BUYERS IN 


49 
19.99 
3.99 
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RELAYS 


ORM CMTE 4 


%& Immediate Delivery 


233 | 434A 


HE COUNTRY 


8298 
sien 


832A 
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10.49 
1.99 


8.49 
37.49 
2.99 
1.99 


' queasy discount 
Send us your re 
"Rated firms net 


c.0.0 char ees. 
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% Hundreds of Types 
% All Standard Makes 


Multiple Contact 
Standard Telephone Type Relay 


CODE 4 TWIN CONTACTS 
11-form A 1-Form B 1-Form C 1-Form D 


Heavy duty armature bearing. Available in all 
standard coil resistances from 12 ohms to 


%& New-Inspected-Guaranteed 


See Our Ad on Page 182 


24 HOUR DELIVERY OF THESE 


Standard Velephone Relays 

Short Telephone Relays 

Midget Relays 

Timers 

Aircraft Contactors 

Rotory Retoys Polarized Relays 

Western Electric Special Relays 
Type “E” Relays BK Series 


Keying Relays 


Voltage Regulators 
and Cutouts 
Differential and 


12,000 
request 


ohms 


In stock 


Hermetically Sealed Relays 


Single or 


quantity prices on 


TYPES 


Antenna and Ceramic Relays 
Motor and Control Relays 
Relay Assemblies 

Latching and Interlocking 

Relays 

Mechanical Action Relays 
Ratchet and Stepping Relays 
Time Delay Relays 


Write for New 1955 Relay Sales 
Catalog C-6 


Kid, P. O. Box 186-AA, West Chicago, Ill. 


420 


Phone West Chicago 1100 
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LARGEST SURPLUS DEALER IN THE COUNTRY—STANDARD BRANDS—TRANSMITTING AND RECEIVING 
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10% on 100 or more of sametype. Minimum erder 
ulrements F.0.8 New York 25% deposit with order 
O days. Prices subject te change witheut notice. 


AN CONNECTORS 


FAST 
DELIVERY 
AND 
LOW PRICES 


Prompt delivery 
from = stock. 


Cadmium or olive drab fin- 
ish. All comply with gov- 
ernment specifications. 


Let us quote on 
your requirements. 


"\) « 
CWilgreen & nidustries 


99 MURRAY ST., NEW YORK 7, N. Y. 
WOrth 4-2490-1-2 
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COMMUNICATIONS 


MICROWAVE MAGNETRONS 


-. $2.25 $32.50 7008 

. 2.50 23.50 700D.. 
2.50 47.50 706A 
3.00 


. \ 7060 
18.50 14.50 706CY 
13.95 4.75 TO6EY.. 

. 14.50 39.50 725A* 
9.50 . 35.00 730A. 
8.25 --» 50.08 
6.75 . 4.00 * Write 


AT-68/UP 3 Cm Horn with type N. 

feed for receiver measurements, eto. 

New (as shown) $7.45 

4 ROTARY JOINT Sperry PT 

‘ #658275, rotation, choke 
to-choke, Has “‘Bullt-in"’ 20 DB., with 
‘N”’ Takeoff ... occcese . 22.50 
PARABOLOID DISH, 18” diam. Spun Aluminum. 8” 
Focus. For AN/AI’S-6 ° $4.95 
3 CM. DIPOLE and Feed Assembly. (May be used with 
ahove dish.) 8 inches long ‘ $5.00 
FLEXIBLE SECTION 9 in. long Cover-to-Cover. .$5.50 
3CM. DIPOLE FEED, 15” L. for APS-15 10%” Focus 


MITRED ELBOW. Cast aluminum, 1 
W.E. Flanges, F PROMO. coves eocccces seer 
3 CM. ANTENNA ASSEMBLY: Uses 17” paraboloid 
dish, operating from 24 vde motor. Beam pattern: 6 
deg. in both Azimuth and elevation. Sector Scan 
over 160 deg. at 35 scans per minute. Elevation Scan: 
over 2 deg. Tit: Over 24 deg... ose nncse 
Cross-Guide Directional Coupler. UG-40 output flange. 
Main Guide is 6” Long, with 90 Deg. “‘E’’ Plane bend 
at one end, and is fitted with Std. UG 39/UG 40 
flanges. Coupling figure: 20 db Nominal .. $22.50 
RG52/U Waveguide in 5’ lengths, fitted with UG 39 
flanges to G40. Silver plated ..per length $5.00 
Rotating-Joints supplied either with or without deck 
mountings. With UG40 flanges. ..each $17.50 
Bulkhead Feed-thru Assembly $15.00 
Pressure Gauge Section with 15 tb. gauge $10.00 
Directional Coupler, UG-40/U Take off 20db $17.50 
MAGNET AND STABILIZER CAVITY For 2341 Mag 
netron ..... : $24.50 
90 degree elbows. “E’ plane 2%" radius $8.50 
ADAPTER, waveguide to type “‘N’*, UG 81-U, p/o 
TS 12, TS-13, Ete. .. $7.50 
ADAPTER. UG-163/U round cover to special BTL 
Fiange for TS-45, ete ° $2.50 ea 


1. F. AMPLIFIER STRIPS 


Model 15: 30 Mc Center frequency. Bandwidth 2.5 Mc 
gain figure: 65 db. Uses 5 stages of 6ACT's. Has 
D. C. Resterer and Video Detector A.F.C. Strip in 
cluded, Input impedance: 50 Ohms. Less tubes.$17.50 

60 MC. Miniature IF strip, using 6AK5's 60 Me center 
Freq. Gain: 95 db at Bandwidth of 2.7 Mc. New 
Complete with tubes $15.00 


JAN WAVEGUIDE FLANGES 


UG 39/U 1.10 UG 5I1/U $1.65 
UG 40/U .. : 1.25 UG 52/U 3.40 
UG 40A/U - $1.85 UG 52A/U $3.40 


COAXIAL R.F. FILTERS 


F.29/SPR-2, Hi-Pass., with 1000 me 
Cut-off, Type ‘‘N’’ input and output 
50 Ohms 2 ‘ $9.50 

F-41/SPR-i. Hi-Pass, with 300 mo cut 
off. Type ‘N” input and output 
50 Ohms Z (As shown) $10.50 


PULSE TRANSFORMERS 


4P37 Primary, 50 Ohms 750V. .001 Duty. See. 15KV 
1000 Ohms Impedance. Bifilar 12.6V/2.5A $32.50 
RAYTHEON WX 4298E: Primary 4KV 1.0 USEC 
SEC. 16KV-16 AMI’ DUTY RATIO: 001 400 CYCT.D 
FIL. TRANS. “RUILT-UN” «+» $42.50 
WECO: D-163247 For Modulator of SCR 720 $27.50 
GE #K-.2449A. Primary: 9.33 KV, 50 ohms Imp. Seo 
ondary: 28 KV, 450 ohms. Pulse length: 1.05/5 usec 
@ 635/120 PPS, PK Power Out: 1,740 KW. Biflar 
1.5 amps (as shown $62.50 
GE 2K .2748-A, 0.5 usec @ 2000 Pps. Pk. Pwr. out Is 
82 KW impedance 40:100 ohm output. Pri. volts 2.3 
KV Pk. See, volta 1! KV Pk. Bifilar rated at 1.3 
Amp. Fitted with magnetron well $24.50 
2745 Primary: 9.1/2.8 KV hms Z. Secondary 
14/12.6 KV 1025 ohms Z. Pulse Length: 6.25/1.0 
usec @ 600/600 PPS. Pk. Power 200/150 KW. Bi 
filar: 1.3 Amp. Has ‘‘built-ir agnetron well. $32.50 
K-2461-A. Primary: 3.1/2.6 KV ohms (line). Sec 
ondary 14/11.5 KV-—-1000 ohms Z. Pulse Length: | 
usec @ 609 PPS. Pk. Power Out: 200/130 KW. Bifillar 
1.3 Amp. Fitted with magnetron well $29.50 
K35J45—Pulse Inversion: ’'RI: 5 KV PK. Pulse Nega 
tive. Sec: Pos. Pulse, 4 KV; 1 usec. and .001 DI'TY 
RATIO ‘ -.. $6.50 
643318-1—3 wdgs. /wdg., 2.5 
ohms DCR $3.50 


PULSE MODULATORS 


MIT. MOD. 3 HARD TUBE PULSER: Ourput Pulse 
Power 144 KW (12 KV at 12 Amp.) Duty Ratio: .001 
max. Pulse duration: 0.5, 1.0, 2.0 microsee. Input 
volrage: 115 v. 400 to 2400 eps. Uses 715R R297 
8.'72's, 1-'73. New Leas Cover—$135 

ASD Modilator-Units, mfd Sperry Hard tubes 
pulser délivers ’k. pulse of 144 kw. Similar to Mod 3 
unit. Brand new, less tubes.. $85.00 


$8.75 
8.75 
9.75 
14.75 
9.75 
9.75 


8.75 


(APS-6) 
180 deg 
Di-Coupler, 


Ratio: 1:1:1, 1.10 uh 


Airborne RF head, model ASD. delivers 
output at £5'~ mo. at .001 duty. 1 usec, /1000 
Cempiete wich pulesr unit and all tubes... 


3 CM. TEST SETS 


TS 12/AP. For standing wave measurement of plumd- 
ing, TR/ATR boxes, crystal mixers, antennas, ete, 
The TS i2 consists of two basic units: Unit | is a 
high gain stable amplifier followed by a 3-inch meter 
which reads SWR d ron UNIT 2 consists of wave- 
= accessories, including a slotted line, probes, 

ummy toad, adapters, ete. Either bolometer or 
tal input may be used. Both units are portable, 
self contained. Operates from 115 v. 60-800 ops. New* 

TS 13/AP. Signal source 9305-9445 me, 50 microwatts. 
Comes with a wavemeter, thermistor-bridge power 
meter, and calibrated attenuator. Osciliator is a kiy- 
stron type 723/a-b which may be tnternalty (self. 
synch) or externally pulsed. Controls are provided tor 
FM operation, variable pulse delay, pulse width and 
phasing. Operates from 115 v, 60-800 ops. New* 

* Price on Request 


—IN STOCK — 


AIA ASH $0-8 
APA-9 BG $G-1 
APA-10 DASt $J-1 
APN-3 DBSt TAJ 
APN-7 APT-2 TBK 
APN-9* APT-4 TBL 
APS-2 MKIV $CR520° 
APS-3 MKX SCR521 
APS-4 RC145 SCR518 
APS-6 RC148 SCRS545 
ASD $o-1 SCR584 
* COMPONENTS. { LORAN EQUIPMENT 


—TEST SETS— 


TS-10 TS-12 TS-159 
TS-36 TS-56 TS-90 
TS-47 TS-34 TS-98 


BARGAIN SPECIALS 


Barry shock 2060, C 
2080 . 

Trinedral radar reflector, MK-1, aluminum $3.50 

SPLICER, for 11/16 perforator tape. WEco # X-61850 
list 20 SCS £4TW 61859-20. Complete set, with num 
ber tape dispenser $8.50 


SPARES FOR PRC-10 


3C1084H -71 
3C1084Z-74-3 
2296 32.611 
2Z9631.407 


50 Kw k 
PS 
$210 


mounts: nos. 2045, ¢ 


2070, © 


45¢ ea 


3C1084H -67 
3C1084H -68 
3C 1084H -69 
3C1084H-70 


225822 -488 
2Z5822-503 
JDA1-304 

3OA10-543 


MN 28Y Control box, unit of MN 26 compass, New.$3.75 
Noise filters, Mallory NF1-1, 100 amp/35 vde $1.00 
Power supply unit, navy type--EL- 2. Input: 115 vae, 60 
cy. Output: 136 vde/10 ma. 90 vde/Sma; § vde/360 
ma, New, compiete with spare parts box. To be used 
with model TBX radio gear $9.50 
Coaxial switch, 12-position fittings 
Type SA-14/SPR-1 $17.50 
Amplifier, Altec A-127. 18 Watts output with response 
from 20-20,000 eps. Operates from 115 v. 60 ops. Std 
rack panel mtg. Used, excellent 8 coe SIGS 
Pulse analyzer, type Al’A-6. With 3 in. scope 235 
BC 602 Control box for SCR 522 (pushbutton) $3.75 
24-volt Transformer, Input 115 v/60 ey, Output 24 v/SA 
1.79 

2.50 

$15 

yetais in @ 
$27.50 
operating 
mounting 
$34.50 
tubes and 
$17.50 
vibrator power 


$49.50 


with type ‘‘N’* 


Phase-shifter. Helmholtz type: 0-360 deg 

Capacitor, oil-filled, 0.25 mfd./25,000 volts de 

Hydrephone, MODEL MI.2. A 
disk-like structure; 17-37 Ke 

AN/CRW-2A Remote control 
target planes, etc New, with 
box 

TEL. REPEATER, 
tech. manual 

TEL. REPEATER, EE 99, with 12 vee 
supply (IE 204) 

F.T.4R. 101-A. Two-wire applique, contains equalizing 
levices, and balancing circuits. Used tor adapting 2 
wire military circuits to 4-wire system $47.50 

RADAR TRAINER, Model 15-C. Brand new, complete 
with pulse generator, power supply, main unit all 

cables and inatruction book $125 

UNDERWATER MICROPHONES, Model Jh-—Consints 
of a mosaic of 7 crystals. May be used at 17-73 Ke 

omnidirectional, 50 ohm output $27.50 

SA4A/APA-i Motor Driven Coaxial Ant. Switeh DPOT. 
Centinuous Operation from 24VDC. Completely En- 
closed , 54.60 

MP.22 MAST BASE Mobile Antenna Mount 4.59 

SA-A/APN-I Altitude Limit Switch for APN-I Al. 
timeter $7.95 

ALTITUDE INDICATOR for APN.-! $12.50 

C-87D Final P.A. Coil for BC6IO 2-3.6 MC. Variable 
Link $4.49 

RA-74 Power Supply for Super Pro $69.50 


lattice of 3 or 


eceiver, for 
oundproot 


EE 89, 


complete with 


SEARCHLIGHT SECTION 


EQUIPMENT CO. 


ELECTRIC MEGAPHONE SYSTEM 


For Rural Areas, Hotels, Commercial 
Steamers, Ball Parks, Ete. 


S. NAVY type PAE-1 

Electric Megaphone equip 

ment is designed for voice re- 

inforcement in much the same 

manner as, but to a greater 

degree than, the familiar 

acoustic megaphone, Consists 

of Megaphone Unit (which 

combines a microphone and 

reproducer in a single assembly). Portable Amplifier 
which electrically amplifies the output signal of the 
microphone section of the megaphone and feeds this 
amplified signal to the reproducer section. Char 
Rack for recharging the self-contained stora 


tery of the 3729.30 
AMOTORS 


NEW... 
INPUT oOuTPUT 

TYPE VOLTS AMPS VOLTS AMPS Price 
BDARS3 u“ 375 . $6.50 
35-059 19 . 405 . 4.35 
POSX-15 “4 ° 08 ° 
DM33A 28 -258 
23350 277 -075 
8-19 12 


DA-3A* 


PE 73cm ; 
6 2.50 

-05 6.95 

375 ise 6.96 
*Replacernent for PE 34. 


1Used, Excellent. 
PE 94-, Brand New 


INVERTERS 


800-1B input 24 vde, 62 A. Output: 115 V, 800 oy. 
| phase. Used, excellent 

PE-218H: Input: 25/38 vde, 92 amp Output 115 
500 cy 1500 Volt-ampere. NE 

PE206: Input; 28 vdeo, 36 amps 
500 volt-amp. Dim. 13 x 5! 5 

AN3I87-1, Input: 13.75 V; 184A. Output: 115 V/400— 

id, 0.95 PF. New 

PU 7/AP. Input: 28 vde/i60 A. Output: 115 VAG 
4100~, 1, 500 VA., 21.6 Amp. Voit, and Freq. -. 
Used, Exec 5 


18.75 


7A, 
"32,30 


Output: #0 Vv . 
x 101n. New 22 40 


TS-56A/AP TEST EQUIPMENT 


Slotted line test equipment designed for operation over 
a frequency of 500-675 MC. Has impedance of 
| ohms. Ideal test set for matching antennas, meas 
urement of characteristics of transmission line With 


instructions manual. New. Shipping $1290 


wt.: 41 Ibe 

TEST OSCILLATOR TS.47/APR, 40.2000 + Me. Fun 
damental coverage 40-500 Me in two ranges. Har- 
monics above 2000 Me. Provides a calibrated (dial) 
accuracy = 0.7 per cent) HLF. source for testing re 
ceiving equipment Output IMW or more up to 400 
Me. leas on harmonics, C.W., mod. pulse or sine 
wave output, Operates on 115/230 60 Cy, or batteries 

Part of APR countermeasures equip $165°° 


ment New 


VHF ANTENNA 


Corps, AN1S4. 150 
206 me. Consiata of 3 ver 
tical dipoles working 
icainst a mesh reflector 
90 in. =x 46 In Spacing 
lemetita la % 
Unit com 
mplete ith portable 
carrying chest and 1/13 

HP lobing motor (synchronous, 115 vae 60 ey.). An 


tenna folds up to 46 in. aq. x 18 in. height $22 50 


lihpes. wt. aprox. 2002 (as shown 


400 C TRANSFORMERS 


All Primartes 115V. 400 Cyctes) 

6.3V/15A, 6.3V,0.9A, 6.3V/@.4A, 
6.3V/0.2A $3. 

1450VCT/0.283A, 1050VCT/0.217A 

6.3V/4A, 3V/1A 

1233/.35MA, 1140VCT/.07A 

6.3V/9.1A, 6.3VCT/6.5A, 2.5V/3.5A, 
2.$/3,5A 

592VCT/118MA, 6.3V/8.1A, 5V/2A 

6.4/7.5A, 6.AV/4.8A, 6.4/2.4A 

ALL CT 

600VCT/36MA 

2100V /.027A 

2-2.5V Wags at 2.5A, Each Le-Cap., 
22Kv Test 

2.5V/1.79A, SV/3A, 6.5V/6A, 6.5V 
1.2A, D/b BCs00 

WOVCT/20MA, 1500V/1MA, 2.5V 
1.75A, 6.3V/2.5A, 6.3V/.6A, P/O 
BC -979 

5200V /.002A, 2.5V/5A 

2.5V/20A, 12KV Tost 

250V /AOOMA, 6.5V/12ACT, SV/2A 


het ween e 
wavelength 


KS13101 


KS1104 
KS9615 
KS9608 
302433A 


KS 9445 
KS 9685 


706 30G1 
™M-7474318 
352-7069 
352-7096 


352-7099 


Sse S385 


4 
0163253 
Mi -7471957 
52-7179 


MAIL ORDERS PROMPTLY FILLED. ALL PRICES F.0.B. NEW YORK CITY. M.O. OR CHECK. ONLY SHIPPING SENT COD 
RATED CONCERNS SEND P. O. PARCELS IN EXCESS OF 20 POUNDS WILL BE SHIPPED VIA CHEAPEST TRUCK OR RAILEX 


ad Liberty St., Mew York 7, M. Y. 
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SEARCHLIGHT SECTION 
—s SSS SSSR EREEE EO 2 28 eee 


ELECTRONIC TUBES —- 


All types — one dependable source ! 


ALL V. H. TUBES are new, first quality and unconditionally guaranteed. 
ALL V. & H. TUBES advertised are in stock. 


9 | Vv. & H. TUBES ore standard brands—R.C.A., Sylvania, G.E., Raytheon, Federal, 
, ete 

ALL TUBES—-NATO, JAN, commercial, special purpose, transmitting and receiving 
from one source—-V. & H. RADIO AND ELECTRONICS! 


ST4Ax 
$92 
615 
KU627 
61-" 


| 


NEED METERS? 


STANDARD or SPECIALS 


ANY QUANTITY — NEW — SURPLUS 
FOR ELECTRONIC — MILITARY 
AIRCRAFT — HAMS 
ALL MAKES — MODELS 
RANGES — SIZES 
REPAIRED 


METERS RESCALED 
RECALIBRATED 


WRITE - PHONE - WIRE 


INSTRUMENT SERVICE 


455 B. 67th St. 
Arverne, New York 
CAA No. 4264 Ltd NE 4-8594 
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Variable Transtormer—ti5 volt ac 60 cycles imput 
0-115 volts AC 100 Amp. Output. Packed in original 
wood cases. 99.50 FOB 


LAPIROW BROTHERS 
1649 Hoffner St., Cincinnati 23, Ohio 
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PRICES AND CATALOGUES ON REQUEST. 


SEND US YOUR INQUIRIES TODAY TS-155 
REMEMBER: WE ALSO BUY ALL TYPES OF ELECTRONIC TUBES , 


NICS SUPPLY S BAND SIGNAL GENERATORS 


a 2.7-3.4 KMC—Complete—Brand 
New. Write for specifications & 
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price. 


RESISTORS — CARBON — INSULATED L & M ASSOCIATES 


WATT 810 per M 1 WATT .$20 per M 253 Boulevard Hasbrouck Heights, N. J 


WATT. -Gew DOF Os (Phone: HA 8-2665 
VINIMUM 500 OF A NUMBER 
CONDENSERS 
20 MFD oy rr «t ig 
CERAMICS AL! IZ! 
é 0 VOL 


WRITE FOR PRICES YS 


ae reves aa ee Tae} 


ia BELVISION, INC. BS-+ ELECTRONICS 


254 Greenwich St. NM. Y. 7, N.Y. BA 7-6063 


ART-13 APR-4 BC-610-E PRECISION INSTRUMENT BEARINGS 


Brand new Original packages 


BC-348, BC-312, BC-342, TCS-12, BC-221, N.D. SSR2 Ni Semler Industries Inc 


( 
ARC-1, Dumont #241 Scope DY-17, Tele MD Bens ( 35¢ each nity 
type, Boehme Keyers M.F.B. S84 Ni--—— 6853 Lankershim Boulevard 
ALLTRONICS, Box 19, Boston 1, Mass nk cAGan SALES. 
Richmond 2-0048 P. ©. Box 1152 Rochester 3, New York | North Hollywood, California, 


—s 
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ELECTRONIC 


WAR TERMINATION INVENTORIES 


WRITE OR WIRE FOR INFORMATION 
COMPLETE LINE OF SURPLUS ELECTRONIC 
COMPONENTS. ALL PRICES NET 


er a eee ee) a 


INVERTERS 


10042-1-A Bendix 
DC input 14 volts; output: 115 volts; 400 
cycles. 1-phase; 50 watt $35.00 
12116-2-A Bendix 
Output: 115 VAC; 400 cyc; single phase; 45 
amp. Input: 24 VOC, 5 amps $35.00 
12117 Bendix 
Output: 26 volts; 400 cycles, 6 volt amperes, 
1 pliase, Input: 24 VOC; 1 amp $15.00 
12121 Bendix 
input: 24 voit 0.C. 18 amp. 12000 r.p.m 
Output: 115 volts, 400 cycle, 3-phase, 250 
volt amp, 7 pf $49.50 
12123 Bendix 
Output: 115 V; 3-phase; 400 cycle; amps 
5 Input: 24 VOC; 12 amp $49.50 
12126-2-A Bendix 
Output: 26 volts; 3 phase; 400 cycle; 10 
VA; .6 PF. Input: 27.5 volts OC: 1.25 amps 
$24.50 
12130-3-B Bendix 
Output: 125.5 VAC; 1.5 amps. 400 cycles 
single phase, 141 VA. Input: 20-30 VOD¢ 
18-12 amps. Voltage and frequency regulated 
$49.50 
12133 Bendix 
input: 26/29 volt 0.C., 28 amps Output 
115 volt, 3 phase, 400 cycle, 250 volt amp., 
8 pf $59.00 
12143-2-A Bendix 
Output: 115 volts: 400 cycles; 250 VA; 
single phase pf. 9-1. DC input: 26-29 VDC; 
25-22 amp; voltage & frequency regulated 
$49.50 
778 Bendix 
Output: 115 volt, 400 cycle; 190 VA; single 
phase and 26 voit, 400 cycle, 60 VA, single 
phase. input: 24 VOC $37.50 
10285 Leland 
Output: 115 volts AC; 750 VA, 3 phase, 400 
cycle, .90 pf and 26 volts. 50 VA, single 
phase, 400 cycle, .40 pf. Input: 27.5 VD 
60 amps. cont. duty, 6090 rpm. Voltage and 
frequency regulated $59.50 
10339 Leland 
Output: 115 volt 190 VA; single phas 400 
cycle; .90 pf. and 26 volts; 60 VA; 400 cycle 
40 pf, input: 27.5 volts DC, 18 amps cont 
duty, voltage and freq. regulated $49.50 
10486 Leland 
Output: 115 VA 400 cy 175 
VA; .80 pf. Input: 27.5 DC; 12.5 amps; cont 
duty $70.00 
10563 Leland 
Output: 115 VAC; 4 
VA; 75 pf. input 


PE109 Leland 
Output: 115 VAC, 406 
amp; 8000 rpr 


PE218 Leland 
Output: 115 VAC 
380/500 cycle; 15 
92 amps; 8000 rpr 
NEW 

MG149F Holtzer-Cab 
Output: 26 VAC 
VA; single phase; 400 
( 36 amps 

MG153 Hoiltzer-Cabot 
Input: 24 VDOC; 52 amps 
400 cycles, 3-pha 
frequency regulated 

DMF2506M Continental 
24-30 volts input; 5.5-4 
Output: 115 volts; .4¢ 
phase; pf 1.0; 50 watt 


ELECTRONICS — December, 1955 


C&H 


OUR SALES CO. 


2176-E East Colorado St 


ore.) Pasadena 8, Califorma 


R¥an 1.7393 


PARALLAX COMPUTER usea witn 829 


sighting station; approximate dimensions 
18x 19"x 10"; approximate weight 100 ibs 
Contains 

Servo amplifier 

7-24VDC Gearhead Motors 

6-400 cy. Selsyns 

Position Analyzer 

Many mechanical differentials 

Hundreds of precision gears 

Relays 


Government cost approximately $8000.00 
Our price $ 100.00 


SELSYNS-SYNCHROS 


15F Syn. Mtr. 115/90V 400cy 
2)1F1 Gen. 115/57.5V 400 cy 
2)1F3 Gen. 115/57 5V 400 cy 
2J1FAl Gen, 115/57.5V 400 cy 
2)1G1 Cont. Trans 
57.5/57.5V 400 cy 
2)1H1 Diff. Gen. 57 5V 400 cy 
23501 Cont. Trans. 105/55V 60 cy 
2)5F1 Cont. Trans. 105/55V 60 cy 
2)5H1 Gen. 115/105V 60 cy 
2J15M1 Gen 15/57.5V 400 cy 
5CT Cont. Trans. 90/55V 60 cy 
5D Diff. Mtr. 90/90V 60 cy 
5DG Diff. Gen. 90/90V 60 cy 
5F Syn. Mtr. 115/90VAC 60 cy 
5G Syn. Gen. 115/90VAC 60 cy 
5HCT Cont. Trans. 90/55V 60 cy 
5S0G Diff. Gen. 90/90V 400 cy 
60G Diff. Gen. 90/90V 60 cy 
6G Syn. Gen. 115/90VAC 60 cy 
7G Syn. Gen. 115/90VAC 60 cy 
R110-2A Kearfott Cont. Mtr 
115V 400 cy 
R200-1-A Kearfott Cont. Trans 
11.8V 400 cy 
)-1A Kearfott Trans 
11 8V 400 cy 
1A Kearfott Resolver 
26/11 8V 400 cy 
C56701 Type 11-4 Rep. 115V 60 cy 
C69405-2 Type t-1 Transm 
115V 60 cy 
C69406 Syn. Transm. 115V 60 cy 
C69406.1 Type Il-2 Rep. 115V 60 cy 
C76166 Volt. Rec. 115V 60 cy 
C78248 Syn. Transm. 115V 60 cy 
C78249 Syn. Diff. 115V 60 cy 
C78863 Repeater 115V 60 cy 
C79331 Transm. Type 1-4 115V 60 cy 
851 Bendix Autosyn Mtr. 32V 60 cy 
403 Kolisman Autosyn Mtr. 32V 60 cy 
CK5 Bendix Mtr. 2 phase 26V 400 cy 
FPE-43-1 Resolver 400 cy 
FJE-43-9 Resolver 115V 400 cy 
999-0411 Kolisman 26V 400 cy 
1377-0410 Kolisman 26V 400 cy 
15158-0410 Kolisman 26V 400 cy 
10047-2-A Bendix 26V 400 cy 
2900 Transicoil 115V 400 cy 


SEARCHLIGHT SECTION 


ESTERLINE-ANGUS RECORDER 


Model AW 0-1 MA 


DC Milliameter permanent magnet moving 
coil type. Spring clock duel speed drive 
(hour and minute Instructions including 
connection diagrams and instrument data 
sheet with each instrument 


Portable case $200.00 


TELEGON OSCILLATOR 


Input: 115 volts, 60 cycle; Output: 26.5 
volts, 400 cycle 3 watts 250 ohm toad 
ideal for laboratory use approx. 10°x 7 
x 8", wt. 16 ibs $29.95 


PIONEER TORQUE UNITS 


._§ 


Type 12602-1-A. Includes CK 5 Servo motor 
coupled to output shaft thru 125:1 gear 
reduction train. Output shaft coupled to 
autosyn follow-up (AY-43). Ratio of output 
shaft to follow-up autosyn is 30:1 Includes 
base mounting type cover for motor and 
gear train $34.95 


SMALL DC MOTORS 


4s? 


pprox. size Overal 344 1/4 } 
5069600 Delco PM 27.5 VDC 250 rpm $12.50 
5069230 Deico PM 27.5 VOC 145 rpm 15.00 
5068750 Deico 27.5 VDOC 160 rpm w/brake 6.50 
5068571 Deico PM 27.5 VOC 10,000 rpm 

(imix2") 5.00 
5069625 Delco 27.5 VOC 

120 rpm w/governor 15.00 
MM A-11 Globe PM 24 VDC 7.50 
SBAIOAJ18 GE 24 VDC 110 rpm 10.00 
5BA10Aj37 GE 27 VOC 250 rpm reversible 10.00 
5BA10AJ52 27 VDC 145 rpm reversib 12.50 
806069 Oster series reversible 1/50 hop 

10,000 rpm 27.5 VOC 1%" x 3% 5.00 
C-28P-1A 27 VOC 1/100 hp. 7,000 rpm 3.00 
7100-8 PM Hansen 24 VOC 160 rpm 7.50 
SSFD-6-1 Dieht PM 27.5 VOC 10,000 rpm 4.00 
6-volt PM Mtr. mtgd. by Hansen 5,000 rpm 

11%" in dia. 2” long overall 4.00 





SEARCHLIGHT SECTION 


SELLING 


Receivers 
Transmitters 
Radar 
Special Purpose Tubes 
Relays 
Meters 
Switches 
Connectors 
Rectifiers 
Transformers 
Motors & Generators 
Wiring Cable 
Instruments 

and 
All Elecironic Components 


WILL BUY ALL 


New or Used 


Leach Re) 3£5059-R 
~~ #5058 


#10 
75586 
75587 
Antenna Switching Relay 
Box + CBY 23049 
t BG-AN-198 
x BC 408 


Price Bros. Relay 
Relay 


ee 8 
Highest prices paid for most all types of aiz- 
craft sparkplugs any condition 


Wholesale Only 


RADIO & ELECTRONIC SERVICE 


13933-9 BRUSH STREET 


Wholesale Only 


A DEPARTMENT STORE 
FOR YOUR 
aaa eH Alas 


WE'RE SELLING YOU RELAYS — 

WHAT ARE YOUR OTHER NEEDS? 

Our normal Inventory Includes Over 

80,000 Different Items in the Electronic, 
Radar and Radio Fields 


ALLIED @ LEACH @ TELEPHONE TYPE 
MINIATURE AIRCRAFT © GUARDIAN 


TO 9-3403 


Detroit 3, Mich. 
PULSE TRANSFORMER PT-3 


TUBE BASE PLUG-IN TYPE 


Similar characteristics to UX 7350, Precision-made 
wo 100-turn and two 50-turn coils wound on high 
quality hypersil cores. Built inte octal bakelite tu 
bases, Completely impregnated and sealed—humidity- 
resistant. Diagram on end disc of each unit provides 
versatility of application 


THESE PT-3 TRANSFORMERS 
may be used 
@ in Blocking Oscillator, Multivibrator and Scope 
Circuits. 
@ For interstage coupling, impedance matching and isolation. 
@ Wherever accurate timing and triggering are essential 
@ in circuit applications requiring the generation of low power and 
low voltage pulses 
@ in circuits utilizing repetition rates from 0 to well over | MC and 
pulse widths from .03 microsecond 


Only $5.95 ea. 
LOW INTRODUCTORY PRICE } Only Stave vm 


co 7-4700 


SIGMA @ HERMETICALLY SEALED 


and many others 


Tada perce 
TT os 
ae 
SEND FOR OUR LATEST BULLETINS 
AND ADD YOUR NAME 
TO OUR MAILING LIST 
cable address: UNIGENCOR, N. Y. 


Sermons general corp. 


CHARACTERISTICS 
impedence, ohme 120 
Rise time, mier 33 


811 Boylston St., Boston 16, Mass 


Write for Bulletin of tate items. 


GLASS TUBING 


PYREX - NONEX - URANIUM 
BULB & CYLINDERS 
WRITE FOR FREE MONTHLY LIST 
HOUDE SUPPLY COMPANY 
PHONE KEYPORT 7.1286 
M. R. #1 Box 86X Keyport, N. J. 


TIME DELAY RELAY 


Haydon ti5v 60 ey. adj. in 5 seo. steps to 40 seo 
spdt mu sw. $5.95. With 2 arms & 2 ew $9.95 
PULSE xfmr Utah 1059-AA, 3-50T Windings $3.95 


Hundrede of other tems, see ad in Buyers 
Guide leave, write for Metings 


EMPIRE ELECTRONICS COMPANY 
4090 Ave. L Brooklyn 30, N. Y. Cloverdale 2.4000 


A BARGAIN FOR YOU ina.... 


SOLA jc 
En 


OVER 60% OFF... 
. 
Fluctuating 


the factory price of a 1-input 
2,000 VA unitl And here's an- 
Line 


other bonus! This Air Forces 
ABRBABAAa aa 


2,000 VA overstock, Sola Cat. 
424 


For: ¥ 

*% Test Sets 
% Airborne Electronics — ' 
*% Radar ¥ 
% Navigation Aids t 
%& Parts—Meters—Tubes g 
: 


Ask for: 
NEW CATALOG NO. 114 


Lists latest inventory of aircraft, 
industrial and military electronics i 
equipment 


“VARIAC” § 


(Mfg. by American 
Transformer Co.) 


100 amp, 110 V. or 220 t 
VAC. 60 cycle input. Out- 
put variable from 0 to 
i Vv. or 0 to 240 V i 


Brand new. $99.50 ’ 


Special 


ARROW SALES, INC. ® 


P. O. Box 3878-E, North Hollywood, 


Cal. t 


Phones: STanley 7-0406 POplar 5-1810 


No. 30768, has 4 inputs! 90-125 
« 190-250 V., 60 cy. or 50 cy. 
Isolated secondary is constant 115.0 


. 
. 
. 
: 
‘ 


: 
. 
\ 
“ 


BPH APE aM Bae eee 


Vv. t 1% from no-load to full-lood 

price! 

Wash. Only : $97. 

P. O. Box 1220-8 Beverly Hills, Calif. North Hollywood i 


of 17.4 amp. So, if you choose, use it as ao 220:115 V. 
step-down, And slash $147.50 off the factory !-input 
Brand new in original wood box. 4 cu. 
ft. Ship. wt. 254 ibs. F.0.B. Pasco, 
(EXPORTERS: Note choice of 50 cycles.) i Telegraph Address: WUX, No. Hollywood ff 
THE M. R. COMPANY §f Cable Address: ARROWSALES, 
WARBRABBAAAARRRBRARER Lae www eee ee = 8 
December, 1955 — ELECTRONICS 





Bargains in Brand New Surplus 


Write for 


special quantity prices 
on starred 


items 


OIL FILLED CAPACITORS 


MFD Price 


10 449.95 
%39.95 


a@ncooes®: 


5 
1 
5 
25 
5 
1 
oO 
0 


VOLTS 
2KV 
1009 


MFD Price 
25 89 


SPECIAL SWITCHES 


Sw 141 ( ) DPST 
normally open with 
or without lock-in 
position on push 
button, part of CD 
318 cord set 


* .34¢ 


Sensitive MU-Switch 15A. 
32 threaded bushing. 
SPD 


SPST N.O.—49¢; 


SW 244 SPDT An- 
tenna change switch 
Square D Cat. No. 
9320-962 SC +73ZK- 
9503 20 Bakelite 
Base 2x8x'%4 


* AGS 


SPST N.C, 
69¢ 


44¢; 


MULTIPLE SECTION OIL CAPACITORS 


10 Mid 400 volts 


*598c 
Dual 5 mfd 3 term. 
bottom mount. 
Meets specs for 
600 V operation at 
40°C. 3%4x3%x2 


942 Mid 600 volts 

w59e 
8 Section 2.-2-2-1-1- 
5-5-5 Rated by 
Western Electric 
at 50 to +85C 
will pass 1000 V. 
test at 40°C 4%%4x 
4%x1¥2 


125 V. AC 15/32 


Molded, Upright and Ceramic-Cased 
Mica Capacitors 


600OWV CM45B103) 32 
6COWV CM50B203G 


4.s 
4LsT 


2500WV 


w AS 
Thickness ¢y” 49 


2000WV 
3000WV 
10,000WV 


00015 Type 59 


1.65 
* 1.35 
3Amp @ IMC 9.95 


Sprague 15-1-400-50 15 Ky 


PULSE NETWORK SPECIAL y ¢ ? 95 


1.0 usec 400 P.P.S. 50 Ohm Z 


Variable Transmitting Capacitor: 19 to 


116mmfd 27 plates, 
dim. 4%Lx3'x2'4 


SCH 3D 9019V-1 
Tuning Units TU oA a TU-79 


-085" O/a 
P/o 


w98c 


air gap. 


OCTAL SOCKETS $5.00 C 
Johnson 122-128 steatite sockets; Am- 


phenol 49-558, 


steatite ring mounting; 


Amphenol ceramic and mica filled 14 
and 11 mounting centers. 


Allied BJ6D36 


DPDT, 24VDC coil 


contacts rated 5 Amp @ 24VDC, or 


115V_ AC. 


we 59¢ 


Allied BO 13D35 SPST Double break 
normally open 24V DC. Coil Silver 
contacts each rated 15 Amp @ 24V 


DC or 115V AC. 


Autelco Jr 


Type 16 


w .98¢ 
115V AC coil 


DPDT Snap Action contacts rated 15 


Amp I1I15V, 


Cook 


5 Amp 230V 
#773 Standard Telephone Re- 


2.95 


lay 900 ohm DC coil double arm 14 


contacts 
22H 


11A-1B-1C-1D 


4°LxllQwx 
1.09 


COAXIAL CABLE 


RG 9 B/U 
PL 259 Plug 


M 359 Angle Adapter. 


Power Rheostat 
3000 Ohm 50 Watts 


famous 


.%15.00 C. FT 
‘ . -w29¢ 
-w23¢ 


make Model J 
%.79¢ 


Potentiometer _ 2000 Ohm 2w with lock 


nut 


wag 


These are ealy a few of our specials; 
write us your requirements 


SEARCHLIGHT SECTION 


TUBE CARTONS e STACKERS 


Super gloss red & black, or plain glossy white. 
that meet U. S. government specifications! 


SIZE 


Miniature red & black I" « " .¥ 
Miniature gloasy white 

GT red & black 1; x 144% = 3%" 
GT glossy white 

Large at red & black 144" x1" 14" 
Large GT white 

G red & black 2° x2"x6" 

G white 

Smell Jumbo, white 3°13*x7 4° 

Larae Jumbo, white 4°14°x10 


Ministackers, white (holds 10 miatubes 
GT stackers, white (holds 10 GT tubes 


Lead sheaths for crystal diodes 


DIRECTRON 7 
SELENIUM RECTIFIERS 


FULL-WAVE 
BRIDGE 


TYPE 

| IBVAC) 36VAC S4VAC) 72VAC , 130VAC 
PS. 4VDC 28VDC aavoc S6VDC  190vDC 
| $a 4s 

15 

75 

75 

75 


13 
14 
17 
22 
29 50 


and Chokes to your specifications. | 


100 59 

We bulld other Selenium Rectifiers, Trpnsformers, 

Buy from the Direct Source for Quitk Delivery. 
— SS 


NEW RECTIFIER TRANSFORMERS 

1Amp $5.75 

Continuous Ratings 2Amps. 6.75 

Pri: 115V, 60 cycles input 

SEC: 9, 12, 18, 24, and 36 
volts. 


4 Amps. 
12 Amps. 
24 Amps. 
50 Amps. 
100 Amps. 


NEW RECTIFIER CHOKES 

Continuous Ratings 
1Amp 
2 Amps 
4 Amps 
12 Amps 
74 Amps 
50 Amps 


1.5 chm 
3 ohm 
4 ohm 
1 ohm 
025 ohm 
01 ohm 


U. S. NAVY INFRA-RED 
SNOOPERSCOPE/ TELESCOPE 


An ingenious infra-red device that lets you 
see in the dark. Powered by two ordinary 
type “D” flashlight cells, the unit is com- 
pletely portable and independent of all other 
sources of power. Each scope is complete 
with lens, 1725 viewing tube, focusing ad- 
justment, hand and shoulder straps, special 
mount for fixed use, and waterproof rubber 
oid shoulder type carrying case. Very light 
and compact. Easy to use. ‘Requires only 
standard light source with infra-red filter.’ 
Absolutely BRAND NEW! (Original cost to 


government over $1,500.00 
RCA Model US/C-3 SNOOPER- 
SCOPE NET EACH $160.00 
SELSYN CLOSEOUT! 
Only 150 Left! 
115 volt, 60 cycle repeater selsyns. Track per 
fectly in pairs. Originally used as part of 
Sig. Corps remote indicator |-227-A. Made by 
Bendix. Type XV, CAL-11900A, NO. 78386 
Removed from equipment, all are clean and 
in guaranteed perfect appearance and operat- 


ing condition. Will sell all or pat. $4, 95 


SPECIAL NET EACH 


Terms: F 0 B—N Y C—25% Deposit with order—or send full remiftance to save C 


FOR TUBE TYPE 
6AU6, 6ALS, ot 
OSNTGT, 6WAGT, etc 
IB3, 6BQ6GT, et 
SU 4G, 6BG6G, ete 


809, 860A, ete 
813, S72A, et 


Specify white or colored 


Quantity 

per case 
3000 
3000 
2000 
72000 
1500 
1500 
1000 
1000 
550 
300 


1000 
1000 
Carton 
Lot 
44 


Both types with new safety partition 


when ordering. 


PRICES 
Per Per 
case 100 


7 00 $! 
00 
6 
250 
2s 
25 
00 
00 
25 
00 


50 

00 
Per 

Sarton 


Fach 
i2 90 10 


CONSISTENTLY HIGH QUALITY 


ELECTRONIC TUBES 


Guaranteed * Unused & Boxed 
® Critical Types Lab Tested for Your Protection 


OA4G 


po penegeny nen 
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Cd 


486286 Amp 
Rectigon 
4627 
4321 
4330 
43% 
4537 
4363 7. 
4-125A Surp 19.00 
4X150A 
Surp 24.00 
4x150G 35.00 
4x25086 42.50 
4X500F Surp 65.00 
4-750A 
Sur 
4-1 
Surp 


~PSSIo~ 
sss 


we STOCK MANY OTHERS. 
CO D chargee—-D & B Rated 


00 6J4w 


2.50 


» 
me 
ra 


NEARS NOE 


me 


100R Surplus 
100TH Surp 
100TL Surp 
FG105 


VT127A 
VxXR130 
*fG172 
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ALL PRICES F.0.B. OUR WAREHOUSE 


TERMS: Net 10 days to firms rated well in 
D.B. Others deposit or cash with order 
balance C.O.D. Please include postage. 


RUXUR ELECTRONICS CORP 


623 HUDSON ST., NEW YORK 14 
WaAtkins 4-7260 


Firms A’ Better) Net 10 days. CABLE: BARRYLECT, N.Y TELEGRAPH: BARRY ELECTRONICS, 


FAX. 


ELECTRONICS CORP. 
BA y RY 512 Sendwon, YY. 2 &% Y. 
Phone: Walker 5-7000 
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SEARCHLIGHT SECTION 


MOTOR GENERATORS 
AND CONVERTERS 


50, 60, 400 and 800 cycle and 
DC Power Supplies 


2Bdc to 110/1/800 @ tkya 
(Overall len 12 inches) 
110d to 110/1/800 @ 350ve 
110ec to 110/1/800 @ 350ve 
220-440/3/60 to 110/1/400 @ 2kve 
32de to 110/1/60 @ 350ve 
110dc to 110/1/66 @ 350ve 
110de to 28de 250ve 
110/1/60 to 28@de @ 250va 
220/1, 3/60 to 2@dc @ 250va 
110dc to 110/1/60 @ 1.25kve 
220de to 110/1/60 1.25kve 
110dc to 110/1/60 @ 350ve 
110de to 110/1/460 @ 500ve 
110de to 110/1/60 @ Skve 


$49.50 


150.00 
235.00 
seeee 


Partial Listings—Please Advise Your Needs 


SYNCHROS & SELSYNS 


$49.50 
10.00 
10.00 
10.00 
25.00 
34.50 


$55.00 1G 
55.00 Q)iF1 
42.50 251G1 
39.50 21h 
39.50 6DG 
45.00 6G 
27.50 


Torque Unit Pioneer 12602-1-A with 
CK-5 Motor and AY-43 Autosyn $34.50 


MICRO WAVE ACCESSORIES 


Flex. Wave Guide—12" long, UG-51, 
-52 qpneee new, at 
Flex. Wave Guide—£-plene 90° goose- 
neck bend, rect. iin flanges, quide is 
aviv. to RG-51/U  Aletron 309,40, 
new 
Flex. Ycloi—e to H, RG-51/U ‘site, 
UG-51/O & & vost plein flenge, Aision 
spe. a 
Rigid ees pl. brass, RG- s1/U 
with UG: 3° 4 Honger, 6’ long : 
Rigid Ww. Gus R G-51/U, 13° long, 2 
G-51 fenges, new, at 
CG-85/APQ.-7, Alum. W. G., RG-51 
we two UG.- 52 flonges, 60° > 22° H 
lane bends, 22" long, new, 
Elbows, Sil, pl. bress, RG-51 with UG-51, 
52 flanges, mitered, 90° H-plene. 
Elbows, Sil. pl. brass, RG-51, two UG-52 
flanges, mitered, 90° E-plene 
G-51, UG-51, -52 flanges, 90° 
H-plone end 22° E plane bends 
Bi- oT Coupler—UG-51, -52 
Type N take offs, Broadband 
Rotating Feed Arm Assy'’s. P/O 
AN/MPG.-1 Sil pl. brass RG-52, new 
Magnets, Alnico V, for 3 & 10 em Mag- 
netrons verious gap widths, 15 lbs 
Transformer, Output for 725A etc. with 
il, wadg. end magnetron well 
Utah Pulse xfmmr. Phileo #352-7190 
Reiating Antenna parts—for AS-18/ 
APS-15, AS-17/APS.3 ete. Drive 
motors, torque units, wave guide, feed 
horns, gears, etc 


5SDG 


$12.50 


. and erystal mounts, Klystron mounts, 
duplexers, Lf. strips, converters and many 
special bends and devices too numerous to 
list. Send shetch if possible. 


e 


COMPASS 


ELECTROWES sorry 


A Division of Compass C. 
75 VARICK ST. NEW YORK 13, N. Y. 
All phones: CANAL 6-7455 
Cable Address; COMPRADIO, N. Y. 


DON'T PASS THIS UP 


Type Quan, | 
1W21 06 | 
IN21A | 
1N21B 


~~ 
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721A 
7218 
CHS724A 
725A 
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Many other tube types in stock. All tubes 


amo 


subject to prior sale. 
change without notice. 


$25.00 


Terms: 25% deposit with order—or send 
full remittance to save C.0.D. charges. 
F.0.B. Bethpage, N. Y. 


Ss. & R. 
ELECTRONICS, Ine. 


297 Central Avenue 
Bethpage, L. |., New York 


WElls 1-8600 


Prices subject to 
Minimum order 


SAVINGS 
FROM 


HIGH POWER 
TRANSMITTING MICAS 
G-1 (CM 75) 
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THOUSANDS OF OTHER ITEMS 
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Suny aoe 
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A. MOGULL CO. 


17 Warren St., N. Y.7,N.Y 
Phone: WORTH 4.0865 


TELEPHONE 
RELAYS 


See Our May Ad for 
a more complete tist- 
ne 
Lon © Stock of 
RE, TYPESCD4&E 
COOKE. AUTOMATIC—ELECTRIC 
ALL TYPES of COILS and PILE-UPS 
Send Us Your Specs. for Our Quote 


CLARE TYPE G HALF SIZE 
SENSITIVE TELEPHONE RELAYS 
Coll Contacts 
1) 6500 ohms 2A 
2) 5800 ohms 
3 5800 ohms 
) 


5 MA 
ACTUATOR 
Micre-Switch 

5 MA 


rrepennoroneny 
SASSSSSSE 


9) 3000 1 5 MA 
All above Relays ma be used for continueus 
operation on 110V. 

OTHER TYPE G yoLanmens RELAYS 
1) 1A-1C 24 or 48V 
2 4 24V 
3) 24V 
4) 24V 

CONTACT sYmsoLs 


A=Norm. Open, K m. Closed 
)aMake ‘Bet re Break 


Operates at Price 
5 MA 


- 
~ 
s 
2 


sty 


$2.39 o0. 
-65 ea. 


I i al ak 


105-07 225 St., Queens Village, N. ¥. HOllis 4-5033 


INVESTMENT! 


Productive advertising is an 
INVESTMENT rather than an 
EXPENDITURE. 


“Selling Opportunities” 
tisers almost invariably 
prompt and satisfactory results. 


BE CONVINCED—send us your 


advertisement TODAY. 


adver- 
report 
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SEARCHLIGHT SECTION 


TEST EQUIPMENT NEW YORK’S RADIO TUBE EXCHANGE 


FLUX-METER. Measures flux of magnetron mag 
neta from 500 to 4000 gauss. New $14.95 
FREQ.-METER. TS-127/1 Range 375-725 Mes 
New with spare tubes and manua $34.50 


ee nee le, VO Ti, Se Standard brands. First grade only. Mo pull outs 
40-500 Me TEST OSC 47/APR. New sie se No rejects. No rebronds. At lowest prices. 
FREQ.-STANDARD. Telrad 18A. New 23.9) 
aeceve 158-210 Me. hi 8A. 60 ¢ 329 * Tye0 Tyee Prise | Tree 
CEIV MX-24/AI’R 7 
PULSE TIMER. CUZ-5S0AGD. For 115/60/1.$65.00 gas HE ie BS 
OSCILLATOR 300-1600 Me. AN/APT ao se ges aise 3321 
« asae 4626 
OSCILLATOR 450-710 Mc. AN-APT-2. New. $29.75 ss ayes $S32 
MODULATOR BC-1203. For |)5v., 60 ey $125.00 CIB . 2340 4ha7 
MCDULATOR B8C-423B. Radiates 205Me. pulsed 1B23 2460 4336 
sig. at 4,098 c New 60 ¢ $19.50 1B23 4326 
PULSE ANALYZER. Airborne counter-measures ieee pid 
model ID-59/APA-11. New $149.50 ’ ; 4129 
FREQ.-METERS. LINK 230 D2. For testing mo 4330 
bile equip. One each 152.270-1 0, 152.390-157 4431 
650, 152.510-157.770, 152.636 890, 35.420-43 $333 
420 Me. Price per set $49.50 4Ja4 
SIG. GEN. 1-222A, 115.230 M 8-15 Me. .$89.50 4336 
20-250 Mc. FREQ-METER TS 174 P.O.R 4336 
SIG. GEN. 8G.18 ARN. = PM 10 8 Mo. for 
sireraft loe. and glide sl te P.O.R 


HI- VOLT OL CAPACITORS 
‘er = Se 2298 | SPECIAL! 


ajay 
01 5 50 
‘02 . 50 
62 20 75 PYRA 
025 se 95 NOL 
0 5 
3$ | FILLED 
50 
50 | CAPACI 
50 TOR 
D4 Cat. No 


4 26F681 
95 ONLY 
50 


| $6.95 
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AMPLIDYNES 
5 AM21J37. Input 27 VDC @ 15 A. Output oe ves TS-147 B AND c/uP 
SAMSINJOA. Input an vin @4aA onto a0 ‘ NEW TEST SET 
V @ aa 7500 RPM. New 50 . 
SAMSINJIBA. input 27 Ny IM * 44 A. Output 60 7 SIGNAL GENERATOR 


VDC @ 8.8 A., 8300 RPM. Ne $12.50 

, INVERTERS. Hard-to-get X-Band Now Available 
Leland Elec. C. PE206A. Input: 28DC at 38 Amp 
Output, 80V. 800 Cy.. 1 Ph. 485W. New $16.50 Test Set TS 147 UP is @ portable Micro 
PE2I8H. Input: 28DC. Output: 115, 400 « i Ph - wave Signal Generator designed for test 
l KVA. New $32.50 ing and adjusting beacon equipment and 
G ©. SAOISIIF11A, Raget ssDc Output ne, te sa __f radar systems which operate within the 
cy., uh, 1.5 egu later ew » frequency ran of 6 MC to 9600 MC 

DYNAMOTORS eae 

Navy type CAJO-211444. Input: 105 to 190 Vboe 
Output: either 26 VDC at 20 amps. or 18 VDC at 


an ain Bre a Si NEW UNUSED SURPLUS TS 259 K BAND 


G.£. SBASOLZA Aran te Tat 85 Amps 23400-24500 MEGACYCLES SIGNAL GENERATOR 


‘ at 
eld 27.5 VDC at 2.3A RPM 4000. H.P_ 0.5 
Ne $27.50 


oer et ee Nf MICROWAVE TEST EQUIPMENT 
9 CONDUCTOR CABLE TS148/UP SPECTRUM ANALYZER 


AWG stranded tinned copper, plastic ins Field type X Band Spectrum Analyzer. Sand 8430-9580 Megacycies 
olored coded, double vinyl jackets with . 

tinned copper braid oceans Dia. 9/16” made Will Cheek Frequency and Operation of various X Band equlp 

by GE. Available 1000, 1500. 2000 ft. reels ment such as Radar Magnetrons, Kiystrons, TR Boxes. It will 

Price 10¢ per foot. Sample 100 ft. Coll. $10.00 also measure pulse width, c-w spectrum width and Q or resonant 

cavities. Will also check frequency of signal generators in the 

X band. Can also be used as frequency modulated Signal Gen 

NEW SCR-522A EQUIPMENT erator etc. Available new complete with all accessories, in 

“plete >624C receives and BC-@425AM Trane- carrying case 
tters including mounting ks plugs connec- 
dynam tor Brand new jipment with in 
manuals Write for f | details 


NEW REPAIR PARTS FOR BC-348 SPECIAL! 5,000 V. POWER SUPPLY 


oe cane 95 For P25 Infrared Image Converter from 3 V. a Source. 
78 NEW, Complete with RCA 1654 Tube 

$3 

oo 


73 OTHER TEST EQUIPMENT USED CHECKED OUT, SURPLUS 


$0 
3 ade TSKI/SE T35/aP Ts108 T8226 Surplus Equip 
plete’ Dist ascent $0 TS3A/AP 1$36/AP 1S110/AaP 1$239A.1S239C APAiO 
10 CM RADAR ANTENNAS R74 /Ae 1-96A 1$125/AP TS251 APA38 


1S12/AP TS-45 1$126/AP 1s288 APS 3 APS 4 
$o-1 icm) assembly t refi to e-guid 
a+ My 4 ae. Vee 1S13/AP 1S47/APR 1$147 APR4 


$0.3 (SCM) “Suri 3 it ae Obes eae 1S14/AP 1S69/AP 1$174/aP vea7e APRSA 
not ‘ bing 1$33/AP TS100 ¥S175/AP 1690/1 APT2-APTS 
$0 is « with 24’ TS34/AP TS1O2ZA/AP TS$182 a34 


RA38 RECTIFIER c 
adjustable output from sero to 15,000 You Can Reach Us on 
DC @ 500 MA Input. 115V 60 cy. 1 ¢ 


'x 53 56 in, Write for detailed informa TWXNY1-3235 
HIGH POT TRANSFORMER 


Westinghouse. Pri: 115, 60 cy. See: 15,000 Large quantities of quartz crystals Phone: WOrth 4-8262 
OG6O0A, C.T 


undergrounded. Excelient for mounted and unmounted 
ting tests. Gize OA 12H x 81AW x OD 


67 Ibs Fully enclosed steel © Crystal Holders: FT243, FT171B others - 
6 KVA. STEPDOWN TRANSFORMER. 3 Quartz Crystal Comparators | | ; TY &L ‘CTRO! cS, inc, 


& Step-Down. 6KVA Pri 230/460 Sec 
25, 60 Cy. Size: 20” x 11” x O14”. Weight North American Philips Fluorescopes Type 


Ibe. Hevy ever is ish, integral junction box 80 135 LIBERTY STREET 
Phone: DEerfieid 7-0044 Large quantity of Polystyrene beaded 


coaxial cable NEW YORK 6, N. we 
ELECTR ON ICRAFTIT Minimum Order 25 Dollars Cable.: TELSERUP 
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SPEED FORMING 


and 
FABRICATING JOBS 
ATE Tt hed 


J tee) 
MLE 1 
MACHINES 


for die-less 
duplicating 


Di-Acro Engineering 
Service is available 
without cost or 
obligation 


New 36 page cat 
alog pocked 
with time saving 
“Die-Less Dupli 
cating’ techniques 


Bending Menval 
gives exact meth 
ods for bending a 
variety of mote 
rials 


O'NEIL-IRWIN MFG. CO. 


321 8th Ave. * Lake City, Minn, 


Want more information? Use post card on last page 


428 


INDEX TO ADVERTISERS 


Acme Wire Co, 


Aeronai: cai Communications Equip- 
ment, ine. 


Aerevox Corp. 

Ainslie Corp. 

Airborne Instruments Laboratory 
Alreraft Radio Corp. 
Aircraft-Marine Products, inc. 
Airpax Products Co. 
Allen-Bradley Co. 

Allen Co., Inc., L. B 

Alien Manufacturing Co. 
Allegheny Ludium Steel Corp. 
American Airlines, Ine, 


American Electric Motors, Ine, 
Electric Machinery & Equipt. Div. of 
American Electronics, Ine. 


American Gas Furnace Co, 

American Lava Corporation 

American Phenolic Corp. 

American Television & Radio Co.. 

American Time Products, Ine. 

Amperite Co., Ine 

Ampex Corporation 83 
Andersen Laboratories, Ine. 341 
Andrew Corporation . B44 
Arnold Engineering Co.. . B 
Assembly Products, Inc. 64A-64B 
Augat Bros., Inc. 

Automatic Manufacturing Corp. 


Avien, Ine 


Bakelite Co., a Div. of Union Carbide 
and Carbon Corp. 84, 4&5, 


Ballantine Laboratories, Ine. 
Barker & Williamson, Ine.. 
Barry Controls, Inc 

Bausch & Lomb Optical Co. 
Belden Manufacturing Co. 
Bell Telephone Laboratories 


HKendix Aviation Corporation 
EKelipse-Pioneer Div. 
Pacific Div. 


Seintilla Div, 
Bentley, Harris Mfg. Co. 


Berkeley Division, Beckman 
Instruments, Ine. 


Bird Electronics Corp. 
Boechme, Inc., H, O.. 

Boonton Radio Corp. 

Korg Corporation, George W. 
Bosworth & Co, 

Brush Electronics Company... 
Budd-Stanley Co., Ine, 
Burnell & Co., Ine. 


Busmann Mfg. Co. 


Caledonia Electronics Transformer Corp. 
Calidyne Company, The.... 
Cambridge Thermionic Corp... 
Carter Motor Co 

Centralab, Div. of Globe-Union, Inc. 
Cerf & Co., Art. 

Chase Brass & Copper Co.. 
Chatham Electronics, Div. of Gero Corp. 
Chicago Standard Transformer Corp. 
Chicago Telephone Supply Corp 
Cinch Mfg. Corp.. 

Clare & Co., C. P. 

Clevite Transistor Products 
Cleveland Container Co. 

Clifton Precision Products Co., Ine. 
Cohn Corp., Sigmund 

Collectron Corporation 

Color Television Inc. 

Colortone Electronics Ine.. 
Commonwealth of Puerto Rico.. 
Communication Accesories Co.. 


Communication Measurements 
Laboratory, Inc. 


Computer Measurements Corp. 


Condenser Products Div. of New Haven 
Watch & Clock Co, 


Conrad Ine. sevteseue 
Consolidated Vacuum Corp. 


Constantin & Co., L. 


Constantine Engineering Laboratories 
Co. 


Continental-Diamond Fibre, Div. of the 
Budd Company, Inc. 2 


Cornell-Dubilier Electric Corp... .. 
Corning Glass Works 

Cosmic Condenser Co. 

Craig Systema, Inc. 

Cramer Co., Inc., BR. W. 

Cross Co., H.. 

Crucible Steel Co. of America. 
Cuble Corporation 

Cunningham Son & Co., Inc., James 


Curtiss-Wright Corp. 


Dano Products Co, .. oe 307 
Daubert Chemical Co. Pibeeesese OOO 
Daven Company Srd Cover 
Davies Laboratories, : ‘ 331 
DeJur-Amsco Corporation .... ‘ ; 206 
Delco Radio Div. of General Motors 198 
DeMorney-Bonardi . : wee 377 
Dialight Corporation Se oek 347 


Donner Sclentifice Co. .. 282 





Dumont Airplane & Marine Instruments, 
Inc. . ‘ aes 429 


Du Mont Laboratories Inc., Allen B. 185 


DuPont de Nemours & Co., (Inc.) 
Polychemicals Dept. . 91 


Kastern Industries, Inc 
Eastman Kodak Company 
Edison Inc., Thomas A. 
Eisler Engineering Co., Inc 
Eitel McCullough, Inc 

Ekeo Electronics Ltd 

Eleo Corp 


Electrieal Industries, Div. of Amperex 
Electronic Corp. 


Electrical Testing Laboratory, Inc 


Electro Impulse Laboratory : ‘ , Cc E RAM ICS 
Electro Tee Corp 

Klectronic Asoctates, Inc. 3 - e 
Electronic Instrument ©o., Inc., (ETCO) ’ ‘ : — N Oo 
Emerson & Ouming Inc x Pp A P b R Ss 


Engineering Co., The 


mie meant ores ® | ONE TYPE REPLACES ALL THREE 
Ww Ww 


EASY EASY 
TO TO 


Falcon Electronics Corp os a S 7 Oo € K H A N D L E 


Fansteel Metallurgical Corp 


Farnsworth Electronics Co 


Federal Telephone & Radio Co , 373 600V - 1000V - 1500V 


Ferroxcube Corp. ef America 


Filtors, Ine. OPERATING MIN. 


Ford Instrument Co., Div. Sperry Kand 


pcg eat 125°-150°C OPERATING TEMP. 

Formica Company 22: HIGHLY MOISTURE PROOF 

rors ste ; veo ss IDEAL FOR PRINTED CIRCUITS 

ieaesiadie: iiadaieia NON-INDUCTIVE * CEMENTED COATED 
F-R Machine Works Inc eae PLASTIC FILM 


Furst Electrontes, Inc The Greatest Advance yet made 
in Small Capacitors 


ANOTHER DUMONT First DESIGNED 
G M Laboratories, Ine 0, 35 BY DUMONT ENGINEERS... 


Gabriel Electronics Div. of Gabriel Co 106 Send for Descriptive Bulletin #60 Now 


Gamewell Co 


Garfield Wire Div. of the Overlakes Corp DUMONT-AIRPLANE & MARINE INSIRUMENTS, Inc 


Gee-Lar Manufacturing Company 32 OFFICE FACTORY 
ee se lass Clearfield 


General Cable Corp 7 : 
New York 5, N. Y. Pennsylvania 


General Dry Batteries Inc 


General Electric Company 
Apparatus Dept. 716 


Klectronies Dept. . George Brent Engineering Service Co J. Duncan How, tne Rf. J. Miller 
Fube Dept. .... sees 23, 04, P.O. Box G11 6635 Deimar Bivd RM. 446 Statler 45 W. Gott View Ra 
Pittsh h 30, P St. Louls, Missouri Office Bide “ 
wary rs R. &. Dillon Park Square, Boston (5 averstown, Pa 
J. G. Bucher & Associates eee er Mass jim & Dave Packard 
General Radlo Ce. 205 E. First St 23528 Woodward od Knoblock & Malone P.O. Box 162% 
Rm. 6, Dayton 2, Ohio Ferndale 20. Mich 4000 W. North Av Houston, Texas 
Rm. 322, Chicago 39, 1 
Frank A. Emmit Co Roland R. Hitchens jJoha J. Kopple Assets Reed - foliefson Corp 
7837 W. Pico Bivd 1273 Homestead Av 6 W. Prospect Av Brighton Station 
Los Angetes 6, Cal Haddonfield, N. J Mt. Vernon, N.Y Box 7, Rochester 10, N.Y 


SALES REPRESENTATIVES 


General Industries Co. 


General Research & Supply Co. 
Genisco Incorporated . 


Gertech Products Ine. 
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TUBE COMPONENTS 
AND HERMETIC SEALS 


(A) Molded Button Stems 

(B) Silicon Diode Closure — 100 amperes 
(C) Silicon Diode Closure — 50 amperes 
(D) Silicon Diode Closure — 10 amperes 
(E) Silicon Diode Closure— 5 amperes 


We are also equipped for custom glass operations, 
both hand & machine. Complete facilities available 
for sealing & evacuation. Write now for immedi 
ate quotations on any quantity, 


cS . 
(B) = 


(Cc) 


Over a Quarter Century of Sealing Experience 


SCIENTIFIC ELECTRONIC LABS 


866 Rergen St. Bigelow 3-8676 Newark 8, N. J. 


o 


{A) 


POWER AT PRECISELY 
THE FREQUENCY YOU REQUIRE 


Any CML Electronic Generator is available with a 
total of up to four precision American Time Prod- 


ucts tuning fork oscillators in the 50-6000 « ps range. 


The use of these precision oscillators gives a fre 
quency accuracy and stability of 7 part in 50,000 


entirely indepe ndent of line voltage or frequency. 


CML Electronic Generators are available in single 


ind three phase units in power output ratings from 


Model 1435 My \ A to 80 K\ \ Write tor Catalogue “\" 


2 KVA Unit 


COMMUNICATION MEASUREMENTS 
LABORATORY, INC. 
350 LELAND AVE., PLAINFIELD, N. J. 
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Good-all Electric Mfg. Co. 
Greenleaf Manufacturing Co. 


Gries Reproducer Corp. 


Hammarliund Mfg. Co., Inc 
Harvey Hubbel, Inc. 

Hayden Associates, Paul 
Haydon Manufacturing Co., Inc, 
Haydu Brothers of New Jersey... 
Heath Co, 


Helipot Corp., Div. of Beckman 
Instruments, ine. : 


Hetherington, Ine. 
Hewlett-Packard Co. 
Heyman Manufacturing Co. 


Homelite a div. of Tectron American, 
Ine. Seaeesneeeiessane. Cee 


Hughes Aircraft Co. ...... ‘ 180, 181 


Hughes Research & Development 
Laboratories . rry?' 832 


Hunt Company Philip A. 250 
Hycor Company, Inc. ewe 871 
Hycon Eastern, Ine. 


Hycon Electronics, Ine 


Iisco Corporation 


Industrial Development Committee 
100, Lakeland, Florida 


Industrial Test Equipment Co.. 
Industrial Timer Corp 

Institute of Radio Engineers 
International Business Machines 
International Rectifier Corp 
International Kesistance Co. 


Ippolito & Co., Inc., James 


Jet Propulsion Laboratory. . 

J F D Electronics Corp 

Johnson Company E. F 

Jones Div., Howard B., Cinch Mfg. Co 


Jones Electronics Co., Ine., M. C. 


Kahle Engineering Co. 
Kaiser Metal Products Inc 
Kay Electric Co. 

Kearfott Company, Ine. 
Kellogg Company, M. W 
Kepco Laboratories 
Kester Solder Co. 

Koch Fiberglass 


Kollsman Instrument Corp. 


December, 1955 — ELECTRONICS 





LM Electronics, Ine 
aboratory for Electronics, Inc. 
ampkin Laboratories, Ine. 
fand-Air, Ine 

angevin Manufacturing Corp. 
app Insulator Co., Ine 

ewis & Kaufman Ltd 


inde Alr Products Company, Div. of 
Union Carbide & Carbon Corp 


itton Engineering Laboratories 
ockheed Missile Systems Div 
oral Electronics Oorp 


l.os Alamos Scientific Laboratory of the 
University of California 


MacDonald Ine Samuel kh 

Magnatran, Ine 

Magnetic Amplifiers, Inc 

Magnetics, Inc 

Mallory and Co., Ine rk 

Mansol Ceramics Co 

Marconi Instruments, Ltd. 

Marion Electrical Instrument Co. 
32A, 32B, 204, 

Markem Machine Co 

Mark Products 

Martin Company, Glenn L 

Maxson Instruments 

McLean Engineering 

Metal & Thermit Corporation 


Metals & Controls Corp., General Plate 
Div. 


Mfgrs. Representatives 
Mica Insulator Co. 


Micro Switch, a Div. of Minneapolis 
Honeywell Regulator Co. 


Mid-Century Instrument Co 
Midwestern Instruments 
Millen Mfg. Co., Ine., James 


Minneapolis-Honeywell Regulator Co., 
Industrial Div 


Mona Industries, Ine 
Monsanto Chemical Co 
Muirhead & Co., Ltd. 


Mullard Overseas Ltd 


N J E Corporation 


Nuresco Equipment Corp., Sub. of 
National Research Corp 239 


National Semiconductor Products 107 
New Hampshire Ball Bearings, Inc . 236 
New Hermes Engraving Machine Corp 373 
Newhope Corporation 38° 
Nopeo Chemical Co 

Norden-Ketay Corp. 

Northern Radio Co., Inc 


Nothelfer Winding Labs, Inc. 


ELECTRONICS — December, 1955 


Fn 


everything in Fluorocarbons... 


the most complete service in parts and stock 


® United States Gasket Company offers precision 
parts fabricated from duPont Trion, Kellogg 
Ket-F, BAKELITE Fluorothene and other plastics. 
U.S.G. facilities provide cold molding and sinter- 
ing techniques, compression molding, extruding 
and injection molding—quality controlled “from 
powder to part,” to assure uniform electrical, 
chemical and physical characteristics of the 
highest quality. 


U.S.G. also maintains a machine shop specially 
equipped for the precision machining of parts 
from fluorocarbon stock. 


Come to U.S.G. for all your requirements—sheets, 
rods, tubing, tape, cylinders, bars, beading, elec- 
trical spaghetti—as well as custom-molded and 
machined parts 


Write for Catalog No. 300. 


United States Gasket Company 
CAMDEN 1, NEW JERSEY 


FABRICATORS OF FLUOROCARBONS 
AND OTHER PLASTICS 


Representatives in principal cities throughout the world 


j 


i ia a 
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AT LAST! 


A SUBMINIATURE 


THERMAL “— DELAY RELAY’ 
or 
GUIDED MISSILES and PRINTED CIRCUITS 


The only Relay under 1” in height that offers the following: 


@ Time delays from | second to 
oO minutes 
Heater Voltages to 230 volts. 
Interchangeable on A.C. or D.C. of 
any frequency. 
Contact rating up to 6 amps 
Hermetically sealed 


Fully compensated for ambient 
temperatures of from 
65°C to 4+-100°C 


Will withstand vibration of from 5 to 
500 CPS at aceeleration of 10 G. 


Shock up to 50 G, 
Rapid reoperating time. 


Available in 7 and 9 pin *PATENT PENDING 


Price of sample $9.25 net each. 


FALCON ELECTRONICS CORP. 


308 WILLIAM STREET, HARRISON, N. J. 


Model 220 
WIDE BAND D.C. AMPLIFIER 


INPUT IMPEDANCE, | Megohm shunted approx. 
20 mmf for each single-ended or differential input; 
2 Megohms shunted approx. 10 mmf for push-pull 
signals 


FREQUENCY RESPONSE: d.c. to 100,000 cycles 
within | db, 6 db down at 200,000 cycles 


MAXIMUM GAIN; 100 & 10% for balanced or un- 


balanced inputs or outputs 


INPUT ATTENUATORS,; 100 10 or 1 and “off” posi- 


tions, independently in each channel 


DC INPUT CONNECTIONS: Two posts for push-pull 
or differential, one post connected to ground; for 
single-ended signals, other input is disabled by 
setting attenuator to “off” position 


AC INPUT CONNECTIONS: Arranged like DC con- 
nections; signal terminals connected to DC ter- 
minals through coupling condensers 


OUTPUT IMPEDANCE: Approx. 250 Ohms single- 
ended, approx, 120 Ohms push-pull. Minimum load 
resistance; 250 Ohms 


UNDISTORTED OUTPUT; 20 volts or 5 Milliamperes 


(peak) max 


NOISE AND HUM: Below 40 microvolts referred 


to input 


MOUNTING: Meta cabinet, 8” wide by 8” high A Precision instrument designed for 
by 13” deeo use as a preamplifier in conjunction 


POWER CONSUMPTION, 120 watts from 115 volt With cathode-ray oscilloscopes, vacuum 
50.60 cycle, single-phase a.c. power line tube voltmeters and other instruments 


Write today for descriptive literature on the Furst Model 220 D.C. 
Amplifier and other precision laboratory instruments. 


FURST 


ELECTRONICS, INC. 
3324 W. Lawrence Ave., Chicago 25, Illinois 
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O'’Nell-Irwin Mfg. Co 


Oregon Electronics 


PM Industries, Ine 

Pacifie Scientific Co. 

Panoramic Kadlo Products, Ine.. 
Perkin-Elmer Corporation 
Perkin Engineering Corp. 

Phalo Plastics Corp 


Vhaostron Instrument & Electronic Com- 
pany 


Phelps-Dodge Copper Products Corp., 
Inca Mfg. Div 


VPhilamon Laboratories, Ine. 

Phillips Process Co., Ine. 

Photographic Products, Ine, 

Polarad Electronics Corporation 61, 98, 


Polytechnic Kesearch & Development Co., 


Ine. 
Popper & Sons, Tne 
Potter & Brumfield Mfg. Co. 
Precision Apparatus Co., Ine. 
Precision Paper Tube Co. 
Progressive Mfg. Co 
Pye Limited 


Pyramid Electric Company 


K. B. M. Division, Essex Wire Corp 
Radiation, Ine. 
Kadio Condenser Co 


Kadio Corporation of America......116, 117, 
249, 4th Cover 


Radio Engineering Laboratories, Inc.... 255 
Radio Engineering Products. . coone, aee 
Radio Materials Corp........ 4 “ | 
Radio Receptor Company, Ine..... 118 


Railway Express Agency, Air Express 
Div. 


Rawson Electrical Instrument Co. 
Raytheon Mfg. Co ach 18, 19, 
Keeves-Hoffman Corp 

Keeves Instruments Corp 

Relay Sales 

Reliance Mica Co., Ine. 

Revere Copper & Brass, Inc. 
Roller-Smith Corp 

Rowe Engravers 


Rutherford Electronics Co. 


Sanborn Company 
Sanders Associates, Inc. ... 


Sangamo Electric Co, 
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scovill Manufacturing Company 
Scientific Electronic Labs 

Seintilla Div., Bendix Aviation Corp 
Sealectro Corp. 


Shasta, Division Beckman Instruments, 
Inc 


Sierra Electronic Corp 

sigma Instruments, Inc 

Signal Engineering & Mfg 
Simmons Fastener Corp 
serensen & Co., Ine 

South Chester Corp. 

Southern Electronics Co 
Sprague Electric Co. 

Stackpole Carbon Co 

Stevens Arnold, Inc 

Stoddard Aircraft Radio Co., Inc 
Stokes Machine Co., F. J 62, 


Stupakoff Ceramic & Manufacturing Co. 
Div. of the Carborundum Co, 


Superior Electric Company 
Superior Tube Co 

Switecheraft, Ine. 

Sylvania Electric Products, Inc. 


Syntronic Instruments, Ine 


Taylor Fibre Co 

Fechnicraft Laboratories, Inc 
Technology Instrument Corp 
Teiner Engineering Corp 
Tektronix, Ine. 

Telechrome, Ine. 

Tele Coll Co., Ine. 
Tel-Instrument Electronics Corp 
Telonic Industries 

Tensolite Insulated Wire Co., In« 
Transradio, Ltd 

Triplett Electrical Instrument Co 


Tru-Ohm Products, Div. of Model Engi 
neering & Mfg. Co 


Tung-Sol Electric, Ine 


Leinite Co., The 
Union Carbide and Carbon Corp. 
Bakelite Co 


nion Switch & Signal, Div. of 
inghouse Alr Brake Co 


nited Alr Lines 

nited-Carr Corporation 49 
nited States Gasket Co . 131 
nited Transformer Co 2nd Cover 


Initek Corp. owe : +». 350 


Universal Winding Company 96 
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Vacuum Metals Corp 
Varian Associates 
Veeder-Root, Ine. 


Vuleaa Electric 6o 


Waldes Kohinoor, inc. 

Ward Leonard Electric Co. 
Waterman Products Co., Inc. 
Waters Manufacturing, Inc. 
Watlow Electric Mfg. Co 
Webster Chicago 

Weckesser Co. 

Wenco Manefacturing Co 
Westinghouse Electric Corp 


Wheeler Insulated Wire Co., Ine., 
Sperry Rand Corp. 


White Dental Mfg. Co., 5. 8 
Woods Aircraft Supply 


XNeolite, Inc 


REPRESENTA 
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PROFESSIONAL SERVICES 


CLASSIFIED ADVERTISIN 
F. J. Eberle, Asst Mgr 
SEARCHLIGHT ADVERTISING 
ADVERTISERS INDEX 
EMPLOYMENT OPPORTUNITIE 
ADVERTISERS INDI 


This index is published as a convenience to the 
readers. Every care is taken to make it accurate, but 


ELECTRONICS assumes no responsibility for errors oF 
omissions 


aa 
PRECTS1I6 
MODEL +S To) 


HIGH SENSITIVITY VTIVM 
and ELECTRONIC OHMMETER 


Complete with 3-way Universal Test Probe 
PEAK TO PEAK VOLTAGE 
RANGES TO 320 VOLTS 


A compact wide range VIVM-Ohmmeter 
for modern electronic circuit checking in 
the laboratory, on the production litte 
and for general service-maintenance, 
Features include Peak-to-Peak voltage 
ranges which afford a new high in P-P 
reading accuracy of pulsed wave-forms 
in color or monochrome TV and similar 
applications. 


7 DISTINCTLY SEPARATE FUNCTIONS 
40 SELECTED, WIDE-SPREAD RANGES 


> 6 TRUE-ZERO-CENTER DOC VOLT RANGES: 
Constant 26244 Megs input resistance, 
0 +12 +6 +12 +60 +300 £1200 volts, 
> 5 ELECTRONIC OHMMETER RANGES; 
0--1000--10,000 ohms. 0-—1-—100—1000 Megs. 
> 6 PLUS and 6 MINUS DC VOLT RANGES; 
(Left-Hand-Zero) constant 131% Megohms input, 
0—1.2-6-—12-—60-— 300 1200V 
> 6 HIGH IMPEDANCE RMS AC VOLT RANGES: 
0—1.2-6—12--60-300--1200 volts 
Input Characteristics: Up to 60V Range — 
3 Megs., 90 mmtd; 300 V Range — 1 oF 
70 mmfd; 1200V Range — 4 Megs, 67 mmfd 
> 6 HIGH IMPEDANCE P-P AC VOLT RANGES: 
0—3.2-16-—32-—160. 800-3200 voits 
Input Characteristics: Up to 160V Range 
6 Megs., 90 mmfd; 300V Range —1 Meg., 
70 mmfd; 3200V Range — 4 Megs., 67 mmid 
> 5 SPECIAL HIGH FREQUENCY PROBE RANGES 
0-1.2-6-—12-60-300 voits RMS 
(Requires optional PRECISION RF-1OAHF Probe) 
Probe input capacity:—approximately 5 mmfd 
© ONE UNIVERSAL COAX. AC-DC VIVM PROBE 
serves ali functions other than HF ranges 
© PEAK-TO-PEAK ‘‘RE-SET’ PUSH-BUTTON for 
rapid “‘zero”’ return of special electronically 
damped test circuit 
© EXTRA-LARGE 51/4” RUGGED PACE mereR. 
200 wA sensitivity +2 accuracy 
© 1% MULTIPLIERS and SHUNTS. 


MODEL 88: complete with detachable AC 
line cord, internal ohmmeter battery, 
coaxial VIVM Probe and operating manual. 
Size: 5% x 7 x 310". $69.75 net 


ACCESSORIES FOR THE MODEL 88 
AF-10A HEF vacuum tube probe $14.40 net 
TV-8 60 Kilovolt safety probe 14.75 net 
ST-1 Snap-on foldaway tilt-stand 1.00 net 


PRE td AY s/h" ee | ee 


70-31 84th Street, Glendale 27, t. |., MW. Y 
ey ee a ee | 
Perera rn Tinie mtr mT ter) Cremer a 
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McGraw-Hill Publishing Company, 330 West 42nd St. New York 36 


allan 


de sorts ceramic ipacitora 
106 Jul 
Accelerator, current regulator for van 
de Graaff eneone , 161 Oct 
Acoustic effects on components 181 Mar 
Acoustics, electronic sound absorption 
188D Jun 
microphone nomograph..172 Oct 
research, electronic switch 
1623 Oct 
-- 161 Bept 
184D Jun 
164 Nov 


Lcouastica, 
Acoustical 


AD® for emall airport 
Adjustable power supply.... 
Aeronautical communications recom 
mendation .. ++eee+202D Sept 
AE W planes keep continuous watch 
178D Nov 
--180D Jun 
location, 
170 May 
boratory 
1464D Aug 
180D Dec 
tunes 
52 Aug 
servo 


AP for f-m tuning..... 
Alrborne interrogator spote 
Appiegarth grees 
Airborfie ways, prop 
with mast 
Alr-conditioned 
Aircraft 


shielded 
antenna, a-m 


room 
system 


Alreraft, 
amplifier . eseee .-208D May 
Aircraft carrier, antennas, for 174D Dee 
Aircraft communications recommenda 
tions 202D Sept 
Aircraft, super 
sonte 


autopilot magnetic 


etched antenna for 


. oeeee 130 Jul 
Alreraft, lee detector for 142 Dec 


Alroraft, magnetic audio amplifier 122 Sept 
\ireraft models for avoiding radar..122 Jan 
Alreraft portable precision approach 
radar 154 Oct 
Alireraft propagation laboratory 1644D Aug 
Aircraft, robot guidance system 162D Jul 
Alreraft, TACAN navigation system 
174D Oct 
Aircraft, temperature indicator for 
engine . -.129 Nov 
Alreraft, testing electronic compo 
nents ... 06 : . 181 Mar 
Alreraft, transistor modulator for 
trainer 126 Sept 
Alreraft, weather mapping radar..178D Sept 
Alr Foree ecientiata plot etatic dire 
tion in D-layer atudy ++ 178D Feb 
Airplane models reveal how to avoid 
radar, Cole ° 22 Jan 
Alr-powered tilt-table speeds chassis 
mounting ; 268D Apr 
Air shield on air gun stops fying chips 
246D Apr 
Alarm fog, microwave controlled 122 Jul 
Alarm system, design of ultrasonic..106 Aug 
Aifenol cording heads............137 Jun 
Alfenol sources ° ; ee 208D Jun 
Aligning tv receivers by pulse-cross 
display, Thomas os 184D Apr 
Alignment, tv camera, one man Map De« 
Allemagnetic audio amplifier, Suozz!i 
& Hooper . 122 Sepa 
Alloy tmproves magnetic recording, 
Lufey & Heath 137 Jun 
All-pase amplifier, Wo!! 165 Jul 
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Items for which the page reference is marked 
“D" are editorial material published monthly 
in Electrons at Work and Production Tech- 
niques 


Amplifier, see also type, audio, pulse, 
video, ete. 

Amplifier, all-pass o° seees 

Amplifier, anode-dynode beam de 
flection . . seas 132 Aug 

Amplifier, audio, cireuit design fac- 

COPR creos cava eane ad 166 Apr 
Amplifier, audio, magnetic 122 Sept 
Amplifier, booster, for uhf-tv 112 Jul 
Aimmplifier, d-c, criss-cross .198D Aug 
Amplifier, d-c, electronic chopper. .192D Nov 
Amplifier, d-c, for computer.. -119 Jul 
Arnplifier, 4 transistor chopper for 

136 Apr 
impedance 
168D Aug 
Amplifier, differential, for null detector 
148 Aug 
Amplifier for fast pulses, 

Deming o* : ; 1790 Sept 
Amplifier, high power uhf-ty 130 Apr 
Amplifier, i-f, chassis design for 182D Aug 
Aniplifier, light, employs electro 

luminescence ° .178D Feb 
Amplifier, linear power, for ssb -124 Aug 
Amplifier, logarithmic, for target dis- 

criminator . -118 Aug 
Amplifier, low-noise input stage 147 Feb 
Amplifier, magnetic, autopilot servo 
208D May 
Amplifier, compensa- 

tion é ote 156 Nov 
Amplifier, stagger-tuned, design......158 Jul 
Amplifier, studio, for color television 

164 Mar 
Amplifier, transistor audio... -».119 Jul 
Amplifier, transistor, feedback-stabil- 

ized : ; 174 May 
Amplifier, for analog com- 

PULOT ceseees . . o++-119 Jul 
Amplifier, transistor, performance..196D Feb 
Amplifier, transistor power 174D Sept 
Amplifier two-way repeater o° 164 Jan 
Amplifier, wideband uhf 158 Dec 
Amplifier, X-band receiving 202D Apr 
A-M system tunes aircraft antennas, 

Geiser : --162 Aug 
Analog computer, see also computer 
Analog computers simulate engines 

214D May 
function multiplier, wide-band 
160 Feb 
testing.. ° 172 Apr 
pectrum, for crystals .160 Oct 
spectrum, for mobile radio 
180D Fet 
Anesthesia, physiological monitor for 


Amplifier-detector, infinite 


rise-fall 


puise, cathode 


Analog 
Analyzer 
Analyzer 
Analyzer, 


servo 


0 Oct 

Anode-dynode beam deflection amp! 

fier, Wolkatein & Kalser os 132 Aug 

Antenna, a-m system tunes aircraft.1562 Aug 

Antenna arrays insure flat-top com 
munications . 174D Dee 

Antenna, automobile reflection in vhf- 


tv 166D Ju 


Antenna, broadband horn 

Antenna, Empire State WOR-TV 

Antenna, etched, for 
craft 


188D Aug 
214D Apr 
supersonic alir- 
cones . covee «+1830 Ju 
Antenna, f-m, inside a-m tower.....130 Aug 
Antenna fan-pencil radar +++ 142 May 
Antenna for vhf direction finder...172 Feb 
Antenna, helmet, pack-set using...150 Mar 
Antenna, moon-tracking .........166D Aug 
\ntenna pattern measured by helli- 

copter : bd vod : 134 Nov 
Antenna, sailboat, design of. .140 Jun 
Antenna, spider, six direction 180D Jun 
Antenna system for missile telemeter- 

ing, Bower & Wynn 164 Jun 
Approach radar, portable 154 Oct 
Array, see also antenna 
Aseptic machine shop 
Astronomy, radio, as 


204D Oct 
navigation aid 

182D Jan 
.180D Jun 
spectrum analyzer for sun 

176D Oct 
Atmospher research, balloons gather 
lightning information ° 218D Oct 
Atomic clock, cesium frequency stand- 

ard . ove oewes ..-180D Apr 
Attenuation, see also attenuaters 
Attenuator, tranemission test set 145 De 
Audience survey techniques 126 Jan 
Audio amplifier circuit design factors 

166 A 

Audio amplifier magnetic 122 Sept 
Audio amplifier, telephone repeater. .164 Jan 
Audio amplifier, transistor 196D Fe 
Audio amplifier, transistor power 174D Sept 
Audio, improving mobile 190D Oct 
Audio, low-noise input stage for pre- 

amplifier ° > ° 147 Feb 
Audio oscillator, L-C 216D Mar 
Audio oscillator has low distortion, 

Sulzer evees . 158 May 
Audio-standard generator, Koustas..161 Dec 
Audio tones control refinery operations, 

Van Wambeck . . 130 Jan 
Audio transmission gain test set 145 Dee 
Automatic a-c bridges sort ceramic 

ipacitors, Upham . 106 Jul 
Automatic belting of machine-fed com 

ponents poe . ; 248D Nov. 
Automatic blood pressure recorder will 

sound alarm 178D Jun 
Automatic colorimeter for tv color 

tubes, Stanford 1238 Dec 
Automatic control, capacitor sorting.106 Jul 
\utomatiec control, electronic weighing 

152 Jun 
wire 

144 Apr 


opera 


Astronomy, radio, spider antenna 
Astronomy 


Automatic 
insulation 

Automatic ontrol n 
tlor 


control, extrusion of 
refinery 


label counter 
micrometer sorter 
156 
Automatic control packaging basic 
circuite .... 122 Dec 
Automatic control, phase shifter for 
industri a seve 188 Mar 
Automatic control, variabie-speed for 
motors . ‘ 162 Apr 
Automatic damping improves tv moni- 
or, Thomas, Demarsa & Jones 230D Mar 


tomatic contro 
\utomat control 
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Au 4lic inspectio r green-rot in 


egga eee . eae 140 J 
Automatic micrometer sorts insulating 
wafers, Fearon . 156 May 
Automatic music-speech discriminator 
silences speaker, Roth 162D Aug 
Lutomatic production, punch cards 
control job-lot assembly 22 Nov 
Automatic programming cuts broad- 
casting costs, Smaller 135 Oct 
itomatic recorder for complex m 
pedancea, Sharaf . , 167 Sept 
Automatic testing—mechanized pro- 
duction of electronic equipment 159 Sept 
Automatic tuning of aircraft antenna 
162 Aug 
Automation, see automatic control 
Automobile, headlight dimmer for..170 Mar 
Automobile, power supply for 6 and 
volts eee 216D May 
Automobile, radar speed meter ..-132 Dec 
itomobile reflection in vhf-tv, Geist 
166D Jul 
amplifier, 
208D May 


it lot magnetic servo 
Zucchino 


lightning information 
218D Oct 
Band-pass filters using strip-line tech- 
niques, Bradley and White es 62 May 
Baseline determined by geodimeter.194D Jul 
Basic chassis for experimental work, 
imalie eee ° 166 Nov 
Basic control circuits are packaged, 
Klivane ..... : ; 22 Dee 
Batching counter . . . Feb 
Battery, solar, efficiency doubled 18 Jun 
Battery, solar, powers telephone..178D Nov 
seacon, radar, calibrator checks 150 Apr 
seam deflection amplifier tube .132 Aug 
Bevatron, generating r-f energy for 164 Feb 
yond-horizon signals extend commu 
nications, Day ee 
a source, reactance voltage 
18 «supply design for bolometers, 
Braun oe ° 208D Oct 
nary-adder tube for high-speed com 
puters, Maynard 161 Sept 
binary counter, four decade frequency 
divider using : . »»-154 Ape 
Biology, electronic switch for 135 Dee 
Blophysics, see medical electronics 
Blackboard substitute .-248D Feb 
Blimp, ice detector for... 142 Dee 
Blind, radar cane guides 208D Jun 
Blood pressure recorder 178D Jun 
Boat antennas, design of 140 Jun 
Bolometer, bias supply design 208bD Oct 
Booster amplifier for uhf-tv --112 Jul 
Bounce in relay contacts, measuring.137 Aug 
Bovine gyrations measured electronic- 
illy ° ee ° -+-198D Jun 
Brain surgery, ultrasonic substitute 
for lobotomy ° . 164D Jul 
Mreadboard, chassis for experimental 
worl . 6 Nov 
ridged-T network, design of notch 72 Sept 
tish color tv tests 206D Sept 
tish tv tower .188D Nov 
Broadband horn antennas -188D Aug 
Broadcast, see also f-m television 
1dcast, antenna for WOR-TV..214D Apr 
oudcast, automatic programming 136 Oct 
idcast Canadian time gnals 
196D Jun 
1eter 
149 May 
Broadcast, color-vi velope-delay 
measurement 144 Jun 
idcast, f-m antenna nside ie! 
tower 80 Aug 


adecast, feedback clamp circuit for 


Balloons gather 


122 Oct 
218D Feb 


ist, color-burst deviation 


Broadcast, high juality 


matrixing and 


multiplexing 
Pulsed tones 
sroadcast receiver, Japanese anasistor 
174D Dee 
jradcast 
ence 


tabulating 


ast, tranesmissi t ‘ ] D 

ast, uhf re 
leo pa 

WOR ma 

receiver, 

) Mar 
transmitter, 168 Mar 
ytted amy 250D Sept 
106 Aug 
omputer as -12 Jun 


134 May 


arm, design « ultrasonic 
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Cat i neh 64D Ma 
Calculator, see computer 
Calibrat« iecks radar beacons 150 Apr 
ndustria microwave 168 Jun 
Camera alignment, one man tv 214D Dec 
imera, ulderwater television 174D Sept 
anadian observator broadcasts talk 

ing clock e is2D, 196D Jun 
‘ancer diagnosis, i 174 Mar 
‘ancer research, cytoanalyzer 182D Apr 
Jane, radar, for blind osD Jun 
apacitance, see also capacitor 
‘apacitance transducer, single-tube 

821 Oct 

‘apacitive transducer has low imped 

ance, Kalmus coe 161 Jun 
“apacitor, a-c bridge sorts cerami« 106 Jul 
‘apacitor energy storage 216D Oct 
apacitor Production Techniques 

Adhesive tape capacitors. 238D Feb 

Automatic sorting ° 230D Bept 

Installing electrolytics 240D Sept 

Limit bridge tests ten-at-a-time..224D Jun 

Placing plastic tubing on metal 

ased capacitors eee 280D Apr 
ird-controlled machines are thrice as 

productive ° 178D Oct 
athode ymipensation linearizes video 
stages, Milliman & Taub... . 156 Nov 
athode-follower detector -168D Aug 
‘athode-follower, improving frequency 
response ; ee 190D Aug 
ithode-ray display of seismic record- 

ings, Groenendyke and Loper ..-160 May 
athode iy tube changes signal to 
letters ° 182D May 
‘athode-ray tube deflection circuit..146 Jul 
athode-ray tube, fat 214D Mar 
Sathode-ray tube flat . 186D Nov 
Yavity, tunable X-band 135 Jun 
‘eram ic capacitors sorted a- 
bridge P 
eramic trictive 
Jesium frequency standard 
accurate atomic clock 
*haracteristic, dynam triode-con 

nected pent 208D De« 
hart, « t ixture 176 Apr 
hart ear reac esign 208 Mar 
hassis r Kperimental \ 


Calit ‘ 


106 Jul 
46D Mar 
controls 


180D Apr 


relay, electr 


166 Nov 
hass aig f amplifiers 

Linder 182D Auge 
hemica!l i 2) tal mtrolled 136 Fet 
hopper l tr 92D Nov 
hopper 135 Apr 
hoppers, i “« 160 Feb 
le i uct for 


amp! 


audio ampli- 
-. 166 Apr 
preferred... 182D Nov 
awitching..... 168 Jan 
feedback, for tv 182D Jul 
telev on adds eyes in 
Mar 
ihf multiplexer. 1 Nov 
pass using t 
ne ° 
oll Production Techniques 
Applying varnish to oll 
surized hypo 
Die-cas g i 
One-way pallet 


Dec 
Toothpich screwdrive fo fragile 
cores 122D Dec 
Winding coils on ‘ 274D Fet 
olor-burst, mete fu v ! f 149 May 
olor compute 166 Oct 
olorimeter i t elevision tube 
138 Le 
also television 


measu 
amplifier 
assemb 


ening links 
tronics market 
radio squelch 
143 


omponent sign trends 
rectifiers ach infinite 
omponent 
materials in rove perf 
mponent design trenda 


desizat ends 


ose relays «a 


smponent 


i 
production yr ¢ t equipment 
‘ 


mponents, design for ihf 186) M 
omponenta, testing irborne 1sl Mayr 
mputer, analo slo 66 Oct 
omputer, anak ! stor amplifiers 
for 19 Jul 
omputer, binary adder tube for 161 Sept 
omputer-controlled stabilizing fin. 212D Nov 
omputér, d-c transistor circuits 132 Jun 
emputer, data’ reduc m for. missiles 
126 May 
omputer, ferrite ‘re memory 94 Mar 
omputer, fying-spot function gene 
rator . 149 Jun 
‘omputer, for ram jet engine testsa,180D Jun 
Somputer, modulator for fight trainer 
126 Sept 
Yomputer, photoelectric reader 184 May 
‘omputer, squa 192bD Bept 
‘omputer storage systema occ ekB3 JU 
Somputer, synchronizing drum atorage 
speed ese 140 Aug 
‘omputer tract mortar shella 180D Feb 
‘omputer, wide-band analog function 
multiplier . 160 Feb 
‘omputers for 
ondenser, see Capacitor 
onstant-current power supply, regu 
lator for ° . 170D Aug 
Yontact bounce in relays, measuring.137 Aus 
ontinuous weather map recorder. .196D Jul 
ontrol, see also automatic control 
‘ontrol circuits, packaging.... 122 Dee 
ontrol, launching wr guided missiles 
122 Feb 
‘ontrol, machine too 178D Oct 
ontro!l of magnetic drum speed 140 Aug 
‘ontrol of a-m and f-m stations by 
tones . . ee »- 1387 
‘ontrol system for motors i 
‘ontrolling extrusion of foam plastic 
on wire, Cambrill . 144 Apr 
onveyor Belt Production Techniques 
Air cylinder pushes pallets 288D Feb 
Cart simplifies power 
transformers 246D J 
Installing mounting clips for i-f 
transformers 262D Sept 
Midge: train delivers cabinets to tv 
assembly line 224D Nov 
Oil damper controls wire tension 286D Apr 
Pallet turnaround . 268D Al 
Paper templates start of 
wiring line 276D Feb 
Quick-release pull chassis : 
dollies 230D Nov 
Shadowless lighting for tv assemb!i 
ine . a 
coti-steel alitter cute transformer 
costs oe ‘ 22D Jul 
Three-operator sssembly-turntable 
22321) N 
stripe loads from 
226D Ne 
uses red trouble 
lamps 260D Apr 
‘ork tape cutter 244D Sept 
unter, extended range filp-flop 149 Jan 
ounter, short-interval timer -».168 May 
‘ounter, silicon transistor decade 112 Aug 
unter tube batching ope 157 Feb 
target discriminator 
118 Aue 
cireult batches components, 
° 167 Feb 
labels with ferroresonant 
Swarthe & Isborn 128 
selective, for uhf multiplexe 
i Not 
rias-cross d-c amplifier, Morriaon.198D Aug 
rystal, changing properties of lead 
sulfide 178D Oct 
rystal filter, staggered 166 D 
analyzer for quartz 
160 Oct 
Graaff 
magnet, Rogers 161 Oct 
tt t e 156 Dee 


cireuit 


business 122 Jun 


handling of 


speed 


clamps 


» Oct 


Tote rack for 
both sides 
TV assembly line 


‘ountermeasure¢ 


ta ' im 


nt regulator for 


230bD Mar 
ed eras 


ymiputer 
riasile tele 


listurban 





l)-C amplifier, criss-cross 19st) Aug 
Decade counter employs silicon transis 
tora, Krenitsky 112 Aug 
Decade counter for labels 128 Oct 
Vefense-emergency radio van 14D Oct 
Deflection circult, transistor c-r tube.146 Jul 
Delay generator, digital 144 Dee 
DVelay-line design (relerence sheet), 
Sodaro oe ese 176 Jun 
Delay line subcarrier discriminator 
Morgan & Biake.... ‘ 203 Mar 
Demodulator, dynamic diode limiter 
for fm gees 146 Aug 
DEW line radar network in the north 
spots planes » s .184D May 
D-layer, plotting etatic direction -1748D Feb 
DME, airborne inter:ogator for 170 May 
Deposited magnetic materials 210D Jun 
Design, cathode compensation for 
video siames 166 Nov 
Design chart for linear reactor 208 Mar 
Design chart, noise factor nomograph 
174 Nov 
Design chart, power rating of parasitic 
euppresmure ...... ove 170 Oct 
Design chart, r-f filter 176 Feb 
Design, chassis for experimental work 
166 Nov 
Design of audio amplifiers 166 Apr 
Design of bias supply for bo'ometer.208D Oct 
Design of chassis for \-f amplifier 182bD Aug 
Design o: delay lines.... -176 Jun 
Design of \-f transistor transformers.156 Aug 
Design of micrewave gain-standard 
horna, Slayton wre 60 Jul 
Design of notch networks 172 Sept 
Design of overataggered doublet ampli 
SGG8 cacece -168 Jul 
Design of trans storize a high-gain 
portable, Sheehan and Ivers 169 Mar 
Design is in metailic rectifiers..162 Mar 
Designing over-horizon communica 
tions links, Davidson & Pote 126 Dec 
Designing stable triode microwave 
oscillators, Btephenson 184 Mar 
Designing 2,000-me components for 
communteationa, Colby .186D May 
Designing: ultrasonic alarm systems, 
Bagno 106 Aug 
Deteetor amplifier, ‘impedance e 
168D Aug 
Detector, fire, ionization chamber. 200D Jun 
Detector, ice, for aircraft 2 Dee 
Detector, limit 202D Oct 
Detector, null, differential ‘amplifier for 
148 Aue 
for exgen.140 Jul 
law for rma voltaces 
170 Nov 
burglar and fire.106 Aug 


infinite 


Detector, 


Photoeleetric rot, 
Detector, 


square 


Deteetor, ultrasonte 
Developments in radioastronomy pro 
duce navigation aid. 5 182 Jan 
Diana antenna tracks planets 166D Aug 
Dielectric heating generator, dummy 
load for 162D Jul 
“Dielectric 1 for mierowaves, Kel 
leher & tley sees 142 
Dielectric mixture ehart (reference 
sheet) Sion 176 Apr 
Dielectric transformers for X-band 
waveguide, Olin 146 Dee 
Differential amplifier for null detec 
tion, Barnette & Giacoletto 148 Aus 
Differential gain teate tv color, Schroe- 
der... e+e 1l4 Aug 
Digital computer, ‘nee computer 
Digital delay generator ° 148 Dee 
Digital voltage divider using four re 
sistors, Kamm 176D Dee 
Diode, double-based . 198 Mar 
Diode limiter, dynamic, for f-m de 
modulator ‘ 146 Aug 
Diode silicon, using Zener effect 
in 1821 Dex 
Diode, used in time delay generator 
1914D Nov 
mechanised srotustion 
of electronic equipment... ++167 Sept 
Direct-reading nolse-figure indicator, 
Chase... »+-161 Nov 
Direction finder for smail airports 184D Jun 
Direction finder, vhf 168D Jul 
Direction finding, vhf, resonant-loop 
antenna for oseoee1T2 Feb 
Directional antenna, see antenna 
Directly coupled transistor § circulta, 
Heter, Bradley, Brown & Rubinoff.132 Jun 
Disoriminator, delay line subcarrier.203 Mar 
Discriminator, music-speech 162D Aug 
Diacriminator, target, for countermen 
sures . 118 Aug 
Distance measurement, airborne inter 
rogator s 170 
Distribution amplifier for color tele 
vision 1564 Mar 
Diversity reception, ultrasonic switch 
for .- ; 1f@ Nov 
Divider, digital voltage 176D Dee 
Divider, frequency, four-decade 164 Apr 
Dominion time eignals is2b, 196D Jun 
Door opener, radio : 212D Dee 
Double base expands diode applica 
tions, Suran . 198 Mar 
Dual diversity reception, ultrasoni« 
awiteh for eee 169 Nov 
Dummy load, paralleled beacon lamps 
162D Jul 
triode 


Aug 


Dip soldering 


May 


Dynamic characteristics of 
connected pentodes, Deesler & Rob- 
ingon .. 208D Dec 
Dynamic- dlode limiter for f-m demodu- 
lators, Mural 146 Aug 
Dynamic receiver 
Laughlin 
Dynamic spectrum 
GOR cocccsces 


selectivity, M« 

128 Feb 
study 

176D Oct 


analyzer to 


436 


Eddy current plating thickness gage.146 Nov 
Egg inspection, photoelectri 140 Jul 
Electric punch speeds nsertior of 
plug-nuts oe 234D Jun 
Electrocardiograph, see medical elec- 
tronics 
Electrodynamic scales + 162 Jun 
Electroluminescence light amplifier 
using ; ences 178D Feb 
Electromagnet removes nonferrous 
metals, Lovell ene 164 Sept 
Electromechanical networks for a-¢ 
ervo systems, Savant & Savan' 190D Feb 
Electron microscope exposure timer.206 Mar 
Electron paths, tracing . 174 Jun 
Electron Tube, see Tube 
Klectronic chopper for d-c amplifiers 
192D Nov 
business- 
122 Jun 


Electronic comput for the 
man, Carroll 
Electronic equipment, mechanized pro- 
duction of : concerns Gam 
Electronic filter for ‘high voltage power 
supply coeeves se .-164 Aug 
Electronic “joad’ eeese 216D Nov 
Electronic organ uses loud 
speakers, Markowitz -»-116 Jul 
Electronic switch eliminates transients, 
Ludwig & Hind ‘ 163 Oct 
Electronic switch for biologic ‘al obser- 
vations, Woods ..... one's 136 Dec 
Electronic awitch, music: speech dia- 
criminator eeveres .162D Aug 
Electronic weighing on the production 
line, Bell & Feratie. 162 Jun 
Electronics markets for equipment..138 Apr 
Electronics, survey of 25 years.....124 Apr 
Electrostrictive ceramic relay .226D Mar 
Embedding technique for three-tube 
plug-in unit, Fox ee ...250D May 
Empire State antenna for WOR-TV 
Adams, Alford, Leach, Rubin & Abel 
214D Ap 
Encapsulation, dielectric mixture chart 
176 Apt 
Encoding and matrixing color tele 
vision . 140 Nov 
Engine tempe rature indicator 129 Nov 
Engine x-ray television shows inside 
182D Apr 
Envelope-delay measurement color 
video os .144 Jun 
Equipment data sheets 228D Mar 
Equipment, markets for electronic 138 Apr 
Equipment reliability 180D Jul 
Pirasing, infrared, for dark-trace tubes 
170 Feb 
antenna for supersonic aircraft 
130 Jul 
band-pass filter -1562 May 
Etched wiring—mechanized production 
of electronic equipment 138 Sept 
Evaporated magnetic materials, Blois 
210D Jun 
Expanded -scale voltmeter for a-c 
measurements, Galman 164 Dee 
Experimental light amplifier employs 
electroluminescence 178D Feb 
Exposure timer for the electron micro 
scope, Bishop 206 Mar 
Extending uhf-tv with booster ampli 
flers, Epstein, Morrison & Woodward 
112 Jul 
Extrusion of plastic insulation, control 
of ; 144 Apr 
Eye, electromagnet removes nonferrous 
metal from 164 Sept 


rotating 


Etched 


Etched wiring 


F 


Facsimile speeds plant messages...222D Jun 
Facsimile speedup enhances usefulnesa, 
Hogan... eos 134 Jul 
Fan-pencil antenna for search radars, 
Trinter .. , - 142 
Farm machinery parts speeded by 
radio ° ° . 176D Nov 
Faster radiosonde 208D Dec 
Feedback clamp circuit for tv, Wendt 
& Squires ‘ : : 182D Jul 
Feed back-stabili zed transistor ampli- 
fler, Slaughter ° .174 May 
Ferrite core memory used in ‘juke ‘box 
138 Oct 
Ferrite-core mane uses pulse trans- 
formers : : 194 Mar 
Ferrite microwave modulator ve 139 May 
Ferroresonant rings used label 
counter . .-128 Oct 
Ferrule wrenc h alds ‘mounting of panel 
lamps. Ives ee8 : 213D Jul 


May 


Field strength, see propagation : 
Filter, bandpass for receiver......- .128 Feb 
Filter, band-pass, using strip-line... 52 May 
Filter design, r-f 
Filter, electronic, 

power supply . 
Filter, staggered triple crystal. 
Fingertip tuuch actuates circuit. 200D Oct 
Fire call box . ‘ .198D Oct 
Fire detection, ionization ‘chamber. 200D Jun 
Fire detector, ultrasonic alarm system 

106 Aug 
.178D Oct 


high-voltage 
-«eee 154 Aug 


Vire watching by remote tv... 
Wixed L-C oscillator without taps, 
Fleming 216D Mar 
lat cathode- ray tube simplifies cock 
pit instrumentation 214D Mar 
VWlat cathode-ray tubes .186D Nov 
Wlight trainer, transistor modulator for 
126 Sept 
range, 
re -149 Jan 
magnetic fre- 
-..-224D May 
tops for 
..266D Mar 
149 Jun 


Mlip-flop counter has extended 

Beckwith joxe 
fluorescent lighting, 

quency multiplier for.. 
‘lush-panel doors serve as 

engineering desks 
“lying-spot function generator. 
?-M antenna inside the a-m _ tower, 

Scheldorf & Klink ° osveborecnee ee 
*-M demodulator, dynamic diode lim- 

iter for 146 Aug 
-M_ discriminator, sub- 

carrie: .203 Mar 
i*-M, multiplexing ‘transmitters .146 Oct 
"-M, phase measurement opie 142 Feb 
’'-M signal generator, transistorized.133 Feb 
’-M tuning units using afc.. .180D Jun 
og alarm, microwave controlled...122 Jul 
Vormica bench-tops reduce rejects,240D May 
Vorward scatter, designing communi- 

cation links 126 Dee 
Forward scatter, extend uhf comunica- 

tions 122 Oct 
F'our decade frequency divider, Jensen 

& McGeogh ‘ .154 Apr 
Frequency divider 164 Apr 


delay line 


‘four ‘decade 


Frequency Modulation, see broadcast, 
communication, f-m, eto 
magnetic, for 
.224D May 
improving ca- 
ee 199D Aug 
coupler for uhf 


Frequency multiplier, 
fluorescent lighting 
Frequency response, 
thode-follower 
Frequency selective 
roultiplexer . 
Frequency standard, 
atomic clock een ee ...-180D Apr 
Frequency standard, microwave .168 Jun 
Frequency synthesizer for Navy trans- 
mitter . ~+++188 Jan 
Frequency tripler in magnetic amp. 
fler «ees+e182 Sept 
Function generator, flying spot .149 Jun 


.152 Nov 
cesium, for 


SG 


196D Jan 
plating 
146 Nov 
‘microwave 
160 Ju 
.212D Dee 


Gage, pressure, for ship models 
Gage, pulsed eddy current 
thickress ods cepecs 
Gain-standard horns for 
Garage door opener, radio 
Gas discharge tube, see tubes 
GCA, portable 164 Oc 
Generating r-f energy for 6-bev beva- 
tron, Winningstad 164 Feb 
Generator, signal, see alse oscillator 
Generator, audio standard.... ° .161 Dec 
Generator, millimeter wave produces 
light eo oes ‘ ; .180D Feb 
Generator, nonlinear time delay 194D Nov 
Generator, precision digital delay....148 Dec 
Generator, pulse-series .... ‘ 4D Mar 
Generator, pulse, transistor rr 6hU el, 
Generator, repetition rate.... 148 Nov 
Generator, transistor waveform 
Generator, transistorized f-m signal 
133 Feb 
using pulse tech- 
149 Jun 
voltage 
222D Apr 
Geodimeter determines precise ba 
lines . evesee eoeee-194D Jul 
Geological survey, cro display for 
seismic recordings -.+-160 May 
Geophysical exploration spec ded ‘by ‘Im- 
proved magnetometer -162D Aug 
Geophysics, tape recorder for -+-162 Jan 
Germanium, see transisters 
Getting the most from mobile 
McKenzie ... 
Goniometer for ‘D>: layer” study 
Green-rot detector, photoelectric 
Grid-control tube, uhf-tv.. 


Generator, waveform, 
nique 
Generator, 


wi aveshape, high 


radio, 
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Ground controlled approach 
Guardian picket ship 
Guided missile antenna for 
metering 
Guided missile, 
tem for 
Guided missile 
Guided niissile, 


radar. .164 Oct 
164D Jul 
tele- 

164 Jun 
ays- 

126 May 
control 122 Feb 
tests radar 

127 Jul 
microwave modulator 


139 May 


data reduction 
launching 
simulator 


Gyrator, ferrite 


H 


Head, alloys improve magnetic record- 
ing . . ° -.. 137 Jun 
Headlight dimmer for automobiles..170 Mar 
Helicopter measures antenna pattern 
Brueckmain ° aé 134 Nov 
Helography, spectrum analyzer for sun 
176D Oct 
High fidelity, see also audio 
High fidelity transistor power amplifier, 
Riddle 174D Sept 
High-power grid-control 
tube, Koros 130 Apr 
High-quality rebroad 
casting, 152 Dee 
High-speed shutter for 
171 Jun 
electronic 
164 Aug 


uhf-tv uses 


receiver for tv 
Rusenbert 
photography 


High-voltage 
filter, Wouk 
High-voltage waveshape generat 
Reed . 2 
Higher velocity of propagation 
Highly rexulated r-f voltage 
Sloan, Raible & Testerman 192D Apr 
Horn artenna, broadband 188D Aug 
Horn, microwave gain-standard 150 Jul 
Hlouse analog 206D Aug 
How accurate are radar speed meters’, 
Brantley 132 Dec 
How to design (t-f transistor trans 
formers (reference sheet), Webster 
156 Aug 
How to design overstaregered doublets 
(reference sheet), Webb 168 Jul 
How to design sailboat antennas, 
Robberson 140 Jun 
Hystereaia, 202D Dee 


supply uses 


2D Apr 
189D Sept 
supply, 


teating in relays 


lighter-than-air craft, 

142 Dee 
.182D Aug 
transistor 

156 Aug 
167 Sept 
mobile 

190D Oct 


Ice detector for 
Thurston 

I-F amplitier, chassis design for 

I-F transformer, design for 


Impedance 
Improving audio 
radio, liuesing . 
Improving cathode-follower frequency 
response, Woods 190D Aug 
Impulse magnetizer for permanent 
magnets, Moore . » 121 
Indicator, noise figure 161 
Indicator, temperature, for engine. .129 
Induction heating for high purity 
silicon . 182D Feb 
Induction soldering of coaxial tuned 
atubs ‘ 278D May 
Industrial control, phase shifter for 
188 Mar 
138 Apr 
Voge 
168 Jun 
reducing shock 
180D Jan 
detector-amplifier, 
168D Aug 
trophotometer, tape-con 


136 Feb 


recorder, complex 


quality of 


Aug 
Nov 
Nov 


Industrial electronics 
Industrial microwave 
ler and Stinehelfer 
Industria! oscillatora, 
hazard ° 
Infinite pedance 
Armstrong 
Infrared spe 
trolled 
Infrared speeds erasure f dark-trace 
tubes, Holborn & Hodowanec .-170 Feb 
Input, low noise, for preamplifier --147 Feb 
Insect control by electron irradiation 
Baker Taboada & Wiant 02D May 
Instrument, see measuring equipment 
Instrument, nolse figure indicator 161 Nov 
Insulat.on, automatic control of ex 
trugior 
Intens« 
Intercity 
visior 


markets 
calibrator, 


sound bad for tubes. 
consultation uses 
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Interior Dept. uses underwater tv 
Interrogator, airborne 
Interval timer, short 
lun-gauge supply protects tubes, 
and Testerman 
Ionosphere, see alxo propagation 
lunosphere research, airgluw aide 
lonospheric disturbances . 198D May 
lonvspheric research, theory of thun- 
derstorm electricity ++». 184D Apr 
Ionization chamber fires 
quickly soweee <i 209D Jua 
Irradiation, insect control by electron 
202D May 


218D Oct 
May 

163 Jiuy 

Raible 

210D Feb 


21° Mar 


detects 


3 


Japanese transistor broadcast receiver 
174 Dec 
Jig Techniques 
Chassis centering guides --+-236D Jan 
Chassis-holding fixture ceses 254D Jan 
Chussis-holding fixture ° 264D Jun 
Handball subas 
semblies . .222D Jan 
Jack-wiring jig ... seve 200D Apr 
Magnetic holding tool makes parta 
serve as drilling gage.... . 222D Nov 
Metal jig alds assembly of coaxti! 
tuning units .238D Jul 
Prop on pallet chassis «at 
angle . 283D Apr 
Wood jiga speed mounting of large 
parts ... os 252D Apr 
Terminal plug holder 236D Nov 
Juke box uses ferrite-core memory 
Schultz & Boesen 138 Oct 
Junction transistor, see also transistor 
Junction transistor switching circulta, 
Prugh 168 Jan 


supports 


K 


Kerr-cell shutter has submicrosecond 
speeds, Nicholson and Ross 171 Jun 

Klyatron, see also tube 

Kiystron, modulated . . 186D Jan 

Kiyatron, tunable X-band 136 Jan 


“LL 


Labeling Techniques 


Numbered clips 
ment of parts.. 

Overhead conveyor for tv 
color-coded carriers 

Press-driven 


replace 
228D Aug 
uses 
+» 212D Aug 
turntable aids printings 
of selenium rectifiers ‘ 232D Jul 
Punching chassis stencila on Ad 
dressoxyraph . 242D Feb 
Red flag ym clip serves as parte 
needed signal 248D Feb 
Shop-made rubber stamps ident 
chassis parte 2 Apr 
Tape printer aids identification 
antenna perta 
Yellow alligator clips identif 
minals . o° 
Launching control for guided mila 
Schrock 12 Feb 
Lens for microwave, dielectric 142 Aug 
Letters printed by c-r tube 182D May 
Light amplifier uses 
acence 
Light beam controls t rec 
Light eontre for 
Light hy 


simplify 


Apr 


Apr 


electrolumine 
178D Feb 
04D De« 
1obiles 170 Mar 
presses cut phono 
ate, Holmes 0D Jan 
) d by millimeter wave 
generat 180D Feb 
Light, trafmfi ontrolled by radio 194 Jun 
Lighting magnetic frequency multi 
plier or fluorescent 2240 
Limit detector, sm 
Limiter, see also f-m 


autor 
drat 


May 


tive 202D Oct 


Limiter, dynamic, for f-m demodulator 
146 Aus 

supply 
(64 Feb 

Linear accelerator, spectrometer regu- 
lator for r-f 137 Nov 

Linear power amplifier for esb trane- 
mittersa, Uruene : 124 Aug 
Linear reactor chart (reference sheet), 
BQO was e* oes ...208 Mar 
Linearity and phase nomograph 1:8 Apr 

Linearity, measurement, sawtooth 
24D Nov 

by cathode compen- 
136 Nov 


Linear accelerator, r power 


Linearity, 
sution 
Louding, design for, 
minimal ‘ 144D Fed 
Li botomy, ullrasonica as @ substitute 
for acoces eee 64D Jul 
Lecal oseillater for c-w radara, Gold 
berg . . .. 166 May 
Logarithmie amplifier, target dis 
criminator 118 Aus 
La ne-distance 
coaxial cables 
Long-wave transmitter, Navy 
Loop antenna for vhf direction find 
ing ee e —_— . 172 Feb 
Loudspeakers, electronic organs using 
rotating cee 4 ° ° 116 Jul 
Low-distortion audio oscillator 158 May 
Low-frequency oacillator ees 144 Oct 
Low-frequency sound reducer 188D Jun 
Low-impedance capacitive transducer 
161 Jun 
Low-nolse input stage for audlo pre- 
amplifier, Noble & Hilliard 117 Feb 
Low-ripple adjustable regulated power 
supply, Hetland & Buss .-164 Nev 


video, 


potentiometer 


waveguide may 


M 


assembliy—-mechanized pro 
of electronic equipment 147 Sept 
Maxsnet mpulse magnetizer for per 
manent es scocednn 409 
Maguetron Production Techniques 
Controlling dust in microwave 
assembly plant, Leng 
Magnetic amplifier, audio 
Magnetic amplifier, autopilot 


Machine 
duction 


tube 

2348D Apr 

122 Sept 
servo 

208D May 
Magnetic drum, synchronizing 140 Aug 
Magnetic freyuency multiplier for 

fluorescent lighting, VDownle 221D May 
Magnetic materials, evaporated 210D Jun 
Magnetic recording, alloya tmprove..137 Jun 
Magnetic tape, see also record, tape 

recording 
Magnetic tape 
analyels 
Magnetic tape 
recordings 
Magnetizer, 
magneta 
Magnetometer 
ation 
Magnetron, see tube 
Marine communications, design of boat 
antennas 140 Jun 
Market for electronic equipment, 

Milek 138 Apr 
Maater control, WOR 204D Sept 
Materials, evaporated magnet 210D Jun 
Materials for relays 144 Jan 
Matrix, ferrite-core 194 Mar 
Matrix, ferrite used in 

juke box . 

Matrixing and encoding color for te 

casting, Taub, Rabinowitz, Schact 

& Star 
Measurement, mi! 
Measurement, phase 

elocity 
Measurement 


chemical 
° eee 136 Feb 
improves geophysical 
Begun 162 Jan 
impulse for permanent 
: -121 Aug 
for geophysical explor 
162D 


controlled 


Aus 


memory 


core memory 


rometer sorter 


meter for water 
128 Sept 
sawtooth lIinearity..204D Nov 
Measuring equipment, antenna for vif 
lirection finding 172 
Measuring equipment, audio standard 
generator 61 Dee 
Measuring equipment, color-burst dev 
ation meter 149 
Measuring equipment, color-video 
envelope delay 144 Juno 
Measuring equipment, differentia! 
mplifier for null detector 148 
Measuring equipment, differential gain 
yr ty 114 Aus 
Measuring equipment, expanded-acal 
»pltmeter 
Measuring 
D-layer 


Feb 
May 


Aug 
teat for col 


144 Dee 
equipment, gor meter for 

study 174D Feb 

Measuring equipment phase 
comparator 

Measuring equ 


angle 
ee ... 188D Jaa 
yment, phase meter f 
color tv 166 Jan 
Measuring equipment, phase meter for 
tv and m 142 Feb 
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jeaesuring equipment Photometer for 

refiecting road slgnes 204D Feb 
Measuring equipment, relay contact 

bounce , 137 Aug 
Meaguring equipment, sawtooth pulser 

gives voltage current curves 166 Dec 
Measuring equipment, servo analyzer 

172 Apr 

Measuring equipment, spectrum analy 

zer for mobile radio 180D Feb 
Measuring equipment, transiatorized 

f-m signal generator 132 Feb 
Measuring equipment, transmission 

test set , 146 Dee 
Mechanized production electronie 

equipment, Markus 127 Sept 
Mechanized production punch-eard 

control 12? 
Medical electronica, blood 

recorder 178D Jun 
Medical electronic ecytoanaly fo 

cancer cella is 
Medical electronica 

moves 


pressure 


electromagnet r 
nonferrous F om 


Medical 
for 

Medical electronica, electron) 
for biological observation 

Medical electronica, exposure timer 
electron microscope 

Medical electronica, phy 
monitor for ancethesia 

Medical electronics, 
liagnosls 

Medical electronica, ultrasontk« 
stitute for lobotomy 

Memory, ferrite-core 

Memory, ferrite-core used in 


electronica, electronic 


Jitrasonic 


Memotron 
Metal, 


storage tube 
nonferrous, removed 
Metallic rectifiers approach infin 
hockett 
Meteorology, 
Meteorology 
port 
Mete« 


radar aids 
rain gage sends r 
rology, weather mapping 
Meter, phase, for color tv 
Meter shows color-buret dev ) 
Jofte 9M 
Micrometer, automat sorts aulat 
ng wafers 6 Ma 
Microphone nomograp! 
heet), Conover 172 
Microphonics in trens re 06D Bept 
M oscope, exposure timer for electron 
206 Mar 
using 
162 May 
antenna 
188D Aug 
calibrator niustrial 168 Jur 
dielectri transformer for 


146 Dec 


rence 


Oct 


band-pass filter 


broadband horn 


Microway 
Microwave, 
X-band 
Microwave tranemilse- 
sion . . 182D May 
Microwawe gain-standard horns... 160 Jul 
Microwave lens, dielectric ° -- 142 Aug 
Microwave, long distance waveguide 
212D Mar 
genera 


extended range 


Microwave, millimeter 
tor produces light . 180D Feb 

Microwave, modulated klystron 186D Jan 

Microwave modulator uses ferrite gy 

rator, Barry and Clarke 139 May 
Microwave, noise figure indicator 161 Nov 
Microwave, nomograph for rectangular 
waveguides 172 Jan 
jerowave oscillator designing stable 
triode 184 Mar 
Microwave, reflection-type asymmetri 

cal 192D Dec 
Microwave, rural telephone 208D Jan 
Microwave system controls fog alarm, 

Park 122 Jul 
Microwave, tunable X-band cavity 135 Jan 
Microwave, X-band amplifier 202D Apr 
Military electronics, antenna for air- 

craft carrier . 174D Dee 
Military electronica, antenna for mis 

sile telemetering 164 Jun 
Military electronica, data reduction for 

missile telemetering 126 May 
Military electronics, equipment ell 
ability ee 180D Ju 
Military electronics, fan-pencil radar 
antenna 142 May 
Military electronics, launching 
for guided missiles 1% Feb 
Military electronica markets 138 Apr 
Military electronica, models reve ow 

to avoid Radar 122 Jan 
Military electronics, mult radar 

for navy 254D Ma 
Military electronics, navy transmitter 

uses frequency synthesizer 138 Jan 
Military electronica, pack set using 

helmet antenna °° 150 Mar 
Military electronte radar and com 

puter track mortar shells 180D Feb 
Military electronica simulator § tests 

missile radar ° 127 Jul 
Military electronica 

lator . 
Military electronics, target 

itor for countermeasures 
Military electronics, telephone 

nels increased 180D Apr 
Military electronics, testing airborne 

components . ees -. 181 Mar 
Millimeter wave generator produces 

visible light 180D Feb 
Mobile direction finder, antenn..s for 172 Feb 


wave 


“ 


control 


target simu 


167 Mar 


diserimin 
118 Aug 
chan- 


438 


Mobile power supply tor 6 and 12 volts, 
Backman oer 216D May 
Mobile radio, compensated squelch for 
143 Jul 
Mobile radio, improving -156 Jun 
Mobile radio, improving audio 190D Oct 
Mobile radio, single tone calling 144 May 
Mobile radio, spectrum analyzer meas 
ures ‘ saw b .++-180D Feb 
Models for avoiding radar ++ee122 Jan 
Modern fifty-kilowatt broadcast trans 
miter, Witty .. ee ebovccoere 168 Mar 
Modular simulator tests missile radar 
Krakauer and Bibbero 12 
Modulated klystron 186D 
Modulator ferrite microwa' ‘ 
Mi series-tube 


dulator 
Modulator, transistor, for fi 


Monitor for anesthesia 
Monitor, tv receiver us 
Moon tracking 
Mortar hells 
computer 
Motor control variat 
Motor speed control 
Multichanne 

trolled 
Multiple 
tor . 
Multiplex uhf, ime 
lere 
ultiplexing f-m 
ters, Bone 
Multiplier wide 
Multivibrator unction 
Music electronic orgat Ww I 

loudspeaker 116 Jul 
Muale, electronic synthe 2 DD Ap 
Muste diacriminator 2D Aug 
1 ‘ eult for mobile a 142 Ju 


antenr 
tracke 


waveforn 


M broa 


band a 


apeect 
I 


Navigating by carrier-based TACAN 
beacons -178D Jun 
Navigation, adf for small airport 184D Jun 
Navigation, airborne interrogator 
DME 
Navigation, 


May 
computer-controlled 
Nov 
Navigation, microwave controlled fog 
alarm 122 Jul 
Navigation, TACAN system 174D Oct 
Navy transmitter uses frequency syn 
thesizer, Romander & Watson 138 Jar 
Negative resistance diode, double based 
198 Mar 
Network, design of notch 172 Sept 
Network electromechanica for a-c 
systenis 190D Feb 
ferrite-core pulse 
trans’ .rmera, Paplan 194 Mar 
New government patents 190D Feb 
New relay materials improve perform 
ance, Rockett . 144 Jan 
Yew transmission techniques extend 
range sevenfold 182D May 
ght airglow aids flonosphere research 
212D Mar 
Nipkow disk, use In headlight dimmer 
170 Mar 
Noise factor nomograph (reference 
sheet), MeCarrell . seee 174 Nov 
Nolse figure, indicator, direct reading 
161 Nov 
Nolse testing for electroni« compo 
nents . . ° 181 Mar 
Nomograph, microphone . Oct 
Nomograph, nols#e factor.... ee 7 Nov 
Yomograph, phase-linearity 178 Apr 
‘omographs for rectangular wave 
cuides (reference sheet), Chen 
Nonferrous metal removed from ey¢ 
164 
ar time-delay generator uses 
aes . 194D 
Notch network 
sheet), Bavant & savant 72 
Nuclear mag 
netometer 162D Aug 
ear research, current regulato 
for van de Graaff generator 161 Oct 
earch, r-f power supply for 
bevatron 164 Feb 
Nuclear research, spectrometer regu 
lator stabilizes r-f 137 Nov 
Null detector, differentia ' r for 
148 Aug 
6D Ju 


New memory uses 


n 


desig (reference 


magnetic resonance 


Nuclear re 


Observing whiatiers . i98D Ma 
Oll prospecting, cro display for sels 
mic recordings 160 Ma 
One-hand vacuum lift moves tv tubes 
safely ‘ ome 20D Ma 
One-man tv camera aligner, Shepard 
214D Dex 
superimposed on radar 
14D Mar 
rowave ien 


Optical image 
oscilloscope 
Optics of die« tric m 
142 Aug 
Organ, electronic, using rotating loud 
speakers 
Oscillator audio low-distortion 
Oscillator, blocking, transistor 
Oscillator, Colpitts, failure to os 
late .. ° eee 184D Ma 
Oscillator, without tape . 216D Mar 
Oscillator, local, for c-w radar 166 Ma 
Oscillator, phase controlled mult 
channel 164 Apr 
Oscillator, reducing shock hazard of 
industrial . 180D Jar 
Oscillator, stable triode microwave..184 Mar 
Oscillator, subaudio .. ° oe 144 Oct 
Oscillator, subharmonic crystal 206D Jar 
Oscillator, transistor multiwaveform 


Oscillator, tunable cavity X-band 1 
Oscillator, two-terminal push-pull 202D Aug 
ogram, trigger adapter for tran 

ent o A t 
Over-horizon propagation, see also 
forward scatter, propagation 
zon radio to link islands. .17! 
elephone service lin 
nes 
fier de 


np 


Pach et using helmet 

Packaging of control 

Packaging Techniques 
Carton turnover machine 
Styrofoam serves as shipping 


antenna....150 
f reuits 122 
..266D 
block 
46D 


’anel, video patch 
AR vortable 164 
“aral ed beaco 
dummy load 1§2D 


210D 


Pads, see attenuators 
I 
I 
I 


serve is 
Parasitic suppressors, power rating. .170 
Patch panel vide 210D 
Patents, new government. . 190D 
Path, tracing electron . 174 
Pattern, helicopter measures antenna 
134 
dynamic 
..208D 


Pentode, triode-connected, 
characteriati ° 
Permalloy recording heads » 137 
Permanent magnet, impulse magnet 
zer for . ° 121 
Pertinent patents, see also patents 
Pertinent Patents, Chalfin 210D Jan 
22D Feb, 256D Mar, 226D Apr 
198D Jul, 206D Sept 
epetition rate generator 
148 Nov 
Phase-Controlled Multichannel Onctl 
lator, Hahnel 164 Apr 
Phase nearity nomograph (reference 
sheet) Sodaro 178 
Phase meter analyzes 
Houghton 


Phase meter, « 


Phantastron 


color tv sys 
tems 
mparison 188 


Phase met impedance 


complex 
re ° 
Phase ! te neasures water velocity 
isurement for ¢ or tv 
chiesinger 
*hase shift measurement nm color 
video »»-144 Jun 
Phase shift omograph --178 Ap 
Phase ahifte f lustrial control 
188 Ma 
Phonograph } k-up apacitive trar 
ducer 161 Ju 
Photoce label counter ee 28 Oct 
Photoelectric control for television re 
ceiver 204D Dex 
Photoelectri« nepector detects green 
rot n eggs, Norris 140 Jul 
Photoelectric reader feeda business 
machines, Shepard and Heasly 134 May 
Photoetched antennas for supersoni« 
aircraft Somme? -..130 Jul 
Photograph transmission by facsim 


d uy --134 Jul 
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Photography, submicrosecond shutter 
171 
research 
212D 
road signa, 
204D Feb 
micro- 
206 Mar 
anesthesia, 
130 Oct 


164D Jul 


Jun 


Photometer for ionosphere 


Mar 
tometer 
ovanelll 
Phetemeter 
scope 
Physiological 
Gilford & 
Picket ship 
Picture Tube Techniques 
Mounting picture tube in 
net 
Piercing with squeeze r 
Plastic, dielectric mixtur 
Plastic insulation < 
sion of ee 
Plating thickness gage, « 


tests reflecting 


timer for electron 
monitor for 
Broida 


abi 
246D Dee 
230D Aug 
176 Apr 
extru 
144 
rent 
146 Nov 
replaces tube 198D Aug 
replaces 1 nes is 
189D 
mobiles 
180D 
radar 
164 Oct 
desigr minimal 
Coleman 184D Fet 
dielectric raix : rt 176 Apr 
amplifier, | r fo --124 Aug 
amplifier, trar st 174D Sept 
wer rating of parasitle ssors 
reference sheet) H 170 
ver rectifier, silic line 
eperation 
Power supply 
t nic filter 
r supply, h 
r supply, 
er supp 
wer supply, 
Its 
ver supply 
ir nt 


color 


mtr 
Apr 
idy cu 


ig-in rectifier 
0 parachute 
missile target 
Portable analyzer me 


Jan 
isures 
Feb 
rtable 
Levin 
tentiometer 

:ding, 
tting 
4 r 


Power 


precision 


Oct 


high-v 


ghly 

ion-ga 
low rit 
mobile 


regulat 


ipply, r-f, st 


supply, usin 
tiflers 
er supply vibrating ( tub 
for 248 M 
Preamplifier, see also amplifier 
P my r low-noise I it st 
measurement of sawtc lir 
204D Nov 
164 Oct 


ator 


147 Feb 


yroach radar 
digital d 
Perzley . 
on time-delay 
L clreutt 
ring high 
heating 
ire gage for ship-r i ills 
stensen & Funder 
n calibrator chee 
nish 
Printed Clrewit Techniques 
( rolling sludge in e 
ith 
soldering 


ket 


n aj 
cision 

g De 
» Nov 
tandar tion.182D Nov 
purity eailte ’ y ‘ 


14 
9181 
I 


D Fet 


Chr dD 


Jan 


clan 


« wiring 
bundles 
Romat 


stitutes ft I 
neg, Martin & 
attern 
4 
preada lu 
ng board 
tra 
246D 
oo tu As r ne Bib 
i letters 182D Ma 
ate flying, TACAN 74D 
Process control, see automatic control 
i control, packaging circuits 22 D 
icing ¢ llations ‘olpitts 
iit, M usker 184D M 
luct n automat 4 mbly with 
inch ard contre 1? 
Production centre, 
control 


cess 
Aa 


see also automatic 


r ntrol 


pment 
Production Techniques 
citer; coll; 
cult; ete 
fu n testing of a 
4 for 


see type 
magnetron; 


capa 
printed cir 


n, desigt 
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Radar, tunable 


Kine 


f 


opte 
Radin, see 


heli 
ee 134 
yn, plotting D-layer static di- 


Propagation pat 
copter 
Propagat 
rection 


tern measured by 


roperties of 
changed 
*sychoacoustic 
switch for 


crystals 
1781 
research electronic 
*ulse amplifier 1 
fler 17¢ 
amplifier, cath i ec pensation 
166 
alignment 
184D 
Pulse Generator, see also Generator 
Pulse generator, h + 
Pulse generator 
I gnetizer for 


-ulse 


amp! 
Pulse 


Pulse ross 


display f 


trans 
ilse } 
nets 
ulse-series 
Uyehara 
*‘ulse techni 
generator 
*ulse transl 
memory 
’ulsed 

thie 
. sed 


gener 


..264D 
assembly 


lithe 


laday rc 
sdar at 


X-band cavity 
propagation 
n The 


ation, see also 


I usured by ! 
also communications, broad 
at 


178D 


Nov 
Feb 


» Oct 


168 Oct 


Jul 
Sept 


Nov 
Apr 


Apr 
Nov 


Sept 


Reactor, linear, design 
I sider, photoelectr 
Rebroadcasting, high 

celver for 152 
Rebroadcasting uhf l 
Receivers, see also f-m, television 
Receiver lesign of transistorized port 

able 159 
Recelv mproving audio in 


chart 208 Mar 

134 May 
quality tv re- 
Dec 
May 


Mar 
moblie 

180D Oct 

i74D Dee 

128 Feb 

143 Jul 


Recelv Japanese 
Receive selectivity 


tranetetor 
dynamie 
Receive aqjueich for mob 
tv, alignment by pulse-cross 

184D 

i62 

204D 
icast 

41 May 

F wr f-m tunin sob) Jur 

band amplifier f 


Apr 
Dec 
Dec 


Re or, tv, for rebroadcaat 
Recely tv, light beam controls 
R ‘ t ised s ebroac 


Receive i 


Receiver 


se8 a 
wide 
i168 De« 
rded idcaat ry 135 Oct 
ler l4-channel 
physical 2 Ja 
Recorder, biood pressure Lb 
order rmplex impedan: 
Recording illoys improve magnet Ju 
Recording and tabulating the 
t Brown 13 Jan 
May 


Jun 
Sept 


Apr 
Ma 


erstage 


ating 


etrical 


‘ nu road “nea 
Retlector, see also antenna 
Ke i I supply 192D 
power supply.164 
Reguls van de Graaff 
er 
70D 


pecial pury 
b y juipmer 
yte control, see also Telemetering 
nery operatior 
mote t ar i a] a foreat fires.178D 
Repeater amplifies in either line direc 
tior Merr thhurat & Rose 164 
ter an telephone sb 
if naa tf 
ting pArasit 
Resistor Production Techniques 
emt y nixtur f r gar : 
sion potentiom 
Assembly fix 
tentiomet 
L\utomati« 
termina 


meters 
Cuttin 

} 
Cutting tapered carda 

potentiometers 
High-ape 
hiopper 

for 





Shock-testing machine for precision 
olentiometers . ; 268D Apr 
Bilve:in« ends of resistors with con- 
veyorized painting setup.......220D Oct 
Sorting siivered resistors... .232D Oct 
Welding taps of precision windings 
238D Sept 
Resonant-loop antenna for vhf direc- 
tlon finding, Kakin -+++172 Feb 
Response, frequency, improving cath 
oe-follower . es .190D Aug 
Response of transistor amplifiers. .196D Feb 
Reverse tv program pickup 176p Jul 
R-F amplifier for ubf tv 112 Jul 
R-F connectors used in patch 
panel . 210D Apr 
R-F filter design sheet), 
Longo & Wolf... .176 Feb 
R-F power supply for 164 Feb 
R-F power supply, regulated 
192D Apr 


204D Feb 
Pilotless 
162D Jul 
200D Apr 
finish 
.23'1D May 
208D Jan 


video 
(reference 


bevatron 
highly 


Road signs teated 

Robot guidance 
aireraft 

Robot sings new tunes 

Rubber band protects 
during assembly on 

Rural microwave 


by photometer 
system for 


panel 
bench 


Saturable reactors, see reactors mag- 
netle amplifiers; ete. 
Sawmill, uses closed circuit tv 
Bawtovoth linearity measurement,...204D Nov 
Sawtooth pulser gives voltage-current 
curves, Sclar & McFolin 166 Dec 
Sealer, see cou or 
Scanner compares cancer celle against 
normal cella 182D Apr 
Soanning disk improves auto headlight 
dimmer, Rabinow . +s eeeeh70 Mar 
Scatter propagation, island radio link 
172D Dee 
».176 May 
-138 Apr 


214D Mar 


Schematic symbols for electronics. 
Scientific electronics markets 
Serewdriver Production Techniques 
Automatic serew feeder for power 
screwdrivers .236D Oct 
Magnet controls new air 
screwdriver : .242D Oct 
Belsamic recording, cro .160 May 
Selective calling, mobile 
radio soseceee e386 Jun 
Selective radio 144 May 
Selective multiplexer 
152 Nov 
Production Tech- 


torque in 


display. 
improving 


calling, mobile 
coupler for uhf 


Selenium Rectifier 
niques 
Applying selenium to rectifier celle 
242D Jun 
selenium 
232D Jun 
‘um 


Assembling 
rectifiers . 
Autometic electroplater for selen 
rectifNer sheeta ‘ 260D Jun 
Automatic turntable tests selenium 
cella for h-v breakdown 210D Jul 
Draining setup for dipped rectifier 
stacks 266D Jun 
Silk-screen machine neulating 
paint on selenium rectifiers 4D Jun 
Spraying counterelectrodes on 
nium rectifier plates ° Jul 
Vacuum metalliging of selenium 
rectifiers .258D Nov 
Semiconductor, see transistor, 
ete, 
f‘enasitive limit detector, 
Sensitive thyratron relay operates on 
microampere, Hartis 172D Dec 
S‘eries-tube modulates amplifier screen 
grid, Kernard 168 Nov 
Servo amplifier, magnetic 
208D May 
Servo analyzer for wide-range testing, 
Dickey ; ; -172 Apr 
Servo control of magnetic drum speed 
140 Aug 
electromechanical net 
190D Feb 
180D Dec 
oscillators 
is0D Jan 
168 May 
Kerr-cell..171 Jun 
also generator, 


cartridge-type 


places 


diode, 


Porter -202D Oct 


autopilot 


Servo 

work 
Shielded room, 
Shock 


system, 


air conditioned 
hagard in industrial 


Short-interval 

Shutter, submicrosecond 

Signal generator, see 
oscitlator 

Signal generator, audio standard 161 

Signal generator, high 


timer, Moerman 


Dee 
voltage D Apr 


440 


Signal generator, transistorized f-m.133 Feb 
Bilicon diode, using Zener effect in. .182D Dec 
Silicon power rectifier 184D Sept 
Silicon Power rectifiers for a-c line 
operation, Rudenberg 146 Apr 
Silicon prepared by induction heating 
182D Feb 
Silicon transistor, see also transistors 
Silicon transisior used in counter 112 Aug 
Simple color computer gives tristim- 
ulus values, Murr & White. .166 Oct 
Simulator, sonar target. 
Simulator tests missile radar.... 
Single-sidevand transmitter, 
power amplifier for 
Single-tone calling 
radio, Hassel 
Single-iube capac itance 
cult, Fleming ° ous 
Slot-array antenna, ’ photoetched 130 Jul 
Small airport adf... ose 184D Jun 
Solar battery efficie ney doubled in year 
182D Jun 
Solar battery powers telephone carrier 
178D Nov 
Solar research, spoctone analyzer for 
oun .. ‘aeae -»»176D Oct 
Soldering Techniques 
Automatic soldering gun 
tronic timing 
Double-dip soldering — chassis 
vibrator, Cass . 226D Dec 
Neuen on pliers bend pigtail leads.260D Feb 
Masking and fluxing for dip-solder- 
ing ; +++..228D Sept 
Radio is dip: soldered with tubes in 
sockets .236D Sept 
Ultrasonic soldering 246D May 
Wishbone-shaped soldering staples 
save space on panels. 232D May 
id state, see diodes, transistors, etc. 
Sonar target are etnatse Cologne & 
Marriner da eee-. -167 Mar 
Sorting and ‘weighing “on ‘production 
line .. 152 Jun 
Sorting, automatic micrometer for. .156 May 
Sound, see alwo audio 
Sound, effect of Intensity on tubes..196D Feb 
Sound level, microphone nomograph.172 Oct 
Sound reducer, 188D Jun 
Sound reproduction, design factors for 
audio amplifier 166 Apr 
Spectal-purpose relays gain new uses, 
Rockett a0 see0eve .. +160 Feb 
Spectrometer regulator stabilizes r-f, 
Donner ° 137 
Spectrum analyzer for quartz ‘erystals, 
McDuffie . ..160 Oct 
Speech-music discriminator -162D Aug 
Speed control for motor ’ : 126 Aug 
Speed control, variable, for motors..162 Apr 
Speed meters, radar.... jeaeese conn wee 
Speed of propagation, higher 180D Sept 
Spectrophotometer, tape-controlled.136 Feb 
Spectrum analyzer for mobile radio 
180D Feb 
Spider antenna can beam signals in six 
directions ove opens -»+.180D Jun 
Square-law circuit, Lion & Davia..192D Sept 
Square-law detector for rms voltages, 
Sauber .170 Nov 
Square-law multiplier r, “diode bridge. 167 Sept 
Squeich circuit, compensated, for mo- 
bile radio 143 Jul 
Squlrrel-cage ays- 
tem, Spencer 126 Aug 
SSB, see single-sideband 
Stabilization, of r-f for spectrometer.137 
Stabilization of transistor ampiifier by 
feedback .174 May 
Stabilizer for con- 
trolled ..212D Nov 
Staggered Hil- 
dreth ° .166 Doe 
Stageer-tuned amplifier design. .168 Jul 
Standard, gain, microwave horn. .160 Jul 
Standard symbols for electronics (ref- 
erence sheet) 176 May 
Standards, preferred 182D Nov 
Static electricity, thun 
derstorma eee 184D Apr 
Station ope ration, autorms atic broadcast 
135 Oct 
Statistics transmitted by radio 184D Jan 
Storage tube employs secondary emis 
sion, Ubhimana ° coveee 61 Jan 
Strip-line, band-pass filter using....162 May 
Studio amplifier design for color tele 
vision, Schroeder 154 Mar 
Subaudio osciliator tunes 0-50 cycles, 
Fieming & Folltn case ~».144 Oct 
Subcarrier discriminator, delay line.203 Mar 
Subharmontiec crystal oscillator 206D Jan 
Supersonic, see ultrasonic 
Suppressor, power rating parasitic...170 Oct 
Surgery, anesthesia monitor for .130 Oct 
Survey of 25 years of electronica 124 Apr 
Survey of 38 computers for busineas.122 Jun 
Surveying, geodimeter determines base- 
lines ».194D Jul 
Swish .198D May 
Switch, tran- 
slienta ; . ees «++-188 Oct 
Switch, electronic, for diology... 1356 Dec 
Switch, touch-operated 200D Oct 
Switch, ultrasonic, for diversity re 
ception see 169 Nov 
Switching cireutt, double base diode.198 Mar 
Switching cireulte. transtistor..... .168 Jan 
Symbols, standard electronic 176 May 
Synchronizing magnetic drum storage 
speed, Bivans ‘ eee ..140 Aug 
Synthesizer electronic music 200D Apr 
Synthetic quartz commercially avall- 
able eevee : 212D Oct 


127 Jul 
linear 
...124 Aug 
‘mobile 

144 May 
transducer cir- 
182D Oct 


simplifies | 


uses elec- 
. .274D Apr 
‘uses 


‘tools. veece 


Nov 


motor speed control 


Nov 


ships, computer 


filter, 


triple-crystal 


circuit 
formation in 


disturbances 
eliminates 


jonoapheric 
electronic 


T 


Table model receiver uses afc for f-m 

tuning ---180D Jun 
TACAN, carrier-based »+-178D Jun 
TACAN for private planes .174D Jul 
TACAN navigation system shows bear- 

ing and distance..... seeeveeel T4D Oct 
Tank capacitor energy stornge. .216D Oct 
Tape-controlied servos speed chemical 

analysis, Donnor 136 Feb 
Tape-covered clips serve as clamps.262D Feb 
Tape recorder, geophysical 152 Jan 
Tape recording, alloy heads Improve.137 Jun 
Target discriminator for countermea- 

sures, Weiss & Sixbey ..118 Aug 
Target for missiles, parnchute.....180D Jan 
Target simulator, sonar 167 Mar 
Telemetering, antenna system for mis- 

gile . Jun 
Telemetering, data reduction aeiom 

for missile . 126 May 
Telemetering for broadcas t station. 132 Sept 
Telephone, all-electronic, using mernep 

tube ° 
Telephone carrier, 

battery 
Telephone, 


powered by solar. 
éevee 178D Nov 
military channels Increased 
180D Apr 
transoceanic..174D Sept 
microwave.......208D Jan 
ay repeater amplifier 
164 Jan 
Telephotograph, facsimile speedup..134 Jul 
Television, Albion tries commercial 

180D Nov 
aligning by pulse-cross dis- 

.184D Apr 
antenna for WOR- TV. 214D Apr 
audience survey... -»»-126 Jan 
Television, automatic damping im- 

proves monitor ; e+eeee230D Mar 
Television, automobile reflection 166D Jul 
Television, British color 208D Sept 
Television, British tower 188D Nov 
Television, color-burst meter .149 May 
Television, color, colorimeter for....138 Dec 
Television, color, differential gain test 
114 Aug 
-156 Jan 
intercity 
261D Mar 


Telephone repeater, 
Telephone, rural 
Telephone, two-w 


Television, 
play 

Television, 

Television, 


Television, color, 
Television, color, 
conauitation 
Television, color-video CES eSrny 
measurement o++ee 144 Jun 
Television, feedback “clamp. circuit’ 182D Jul 
Television. flat cathode-ray tube..214D Mar 
Television, fiying-spot color 176D Jul 

Television, en-pewer grid-control 
tube for uhf.... ne ° 130 Apr 
Television, high- speed facsimile for 
news photos ° e .-134 Jul 

Television, Interior Dept. uses under- 
water seosaemteu Oot 

Television, light beam controls receiver 
204D Dec 

encodiag 
140 Nov 

one-man. camera ‘alignment 
214D Dec 
152 Dec 

spots forest fires 
178D Oct 

transistor deflection circuit 
146 Jul 
amplifier tube for..176D Nov 
rebroadcasting.....1%1 May 
underwater camera....174D Sept 
used in sawmill .214D Mar 

wide-band amplifier for uhf 
158 Dee 

X-ray, shows inside of en- 
182D Apr 


phase meter.... 
used for 


Television, and 
color 


Television, 


matrising 


receiver for 
remote, 


Television, 
Television, 


Television, 


Television, ubf, 
Television, uhf 
Television, 
Televiaion, 
Television, 


Television, 
gine . 
Temperature indicator for aircraft 
engines, Koletsky 129 Nov 
Temperature stabilizing transistor am 
plifler . 
Terminals, 
Universal 
boards 
Testing, see also measurement, 
sonics 
Testing 
nents, 
Testing, 


‘produetion techniques 

holding jig for terminal 
242D May 

ultra- 


airborne electronic 
Mintz & Levine 
analyzer for servos 172 Apr 
Testing color tv, differential gain..114 Aug 
Testing, transmission gain oneeceenee Dee 
Testing techniques 
Accelerator tests 
100 « 
Automatic tester for ferrite memory 
cores 244D Dec 
Calibrating wave gu ide frequenc y me- 
ters in batches of eleven 208D Jul 
Drop test for instruments, MeCor 
mick 258D Sept 
Gap gage for coaxial tuned stub. 268D Feb 
Liluminated maenifier aids inapection 
of missile controls 256D Jan 
Life test setup ’ .234D Nov 
Locating heater shorts. 264D Dee 
Mechanized line inspects and tests 
speaker magnets .. : 226D Jun 
Pictorial inapection records expedite 
flow of quality data, Squires. .234D May 
Quality control panel shows varta- 
tions In tested parts 208D Aug 
Recorder checks linearity of prect- 
sion potentiometers ... -+«+-244D Nov 
Rotating bolt actuates shake table 
278D Mar 
Nov 


Mar 


compo 
181 Mar 


parts whirling at 


322D Mar 


Rotational life-tester 
Servo amplifier tester for production 
use, Alman 
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Test sets heat plant bs 308D Mar 
Testing seals of coaxial cavities..257D Jan 
Transparent covers for quality con 
trol charts ..230D Jun 
Turntable aids in«vection 286D Apr 
Value-averaging device .246D Jun 
Testing uhf dx ° .200D Dec 
Theory for juormation of thunderstorm 
electricity os 
Thermometer for 
Thickness gage, 


aircraft engines..129 Nov 
eddy current plating 
146 Nov 
..256D Sept 
»phone 
180D Apr 
static 


184D Apr 


Thread-mutilating tool 
Threefold gain in military 
channels 
Thunderstorma, 
electricity . 
Thyratron, see also” tube 
Thyratron relay, microampere 
Time delay ge rator, nonlin 194D Nov 
Time delay generator........ «.+-148 Dec 
Time delay networks suscenee 176 Jun 
Time delay nomograph 178 Apr 
Time delay, precision . 218D Nov 
Time signals, Canadian observatory 
broadcast 182D, 196D Jun 
Timer for electron micros¢e ope .206 Mar 
Timer, short-interval 168 May 
Tiny tube amplifies uhf-tv Nov 
Tone calling, mobile radio.. 
Tones, audio, for refinery control 130 Jan 
Tones control a-m and f-m stations.132 Sept 
Tower, antenna, installation of f-m 
antenna on a-m . 130 Aug 
Tracing electron paths ” (refere nce 
sheet), Spaven racks 174 Jun 
TRADIC computer uses ‘transistors 222D May 
Traffic, radar speed meters. 132 Dec 
Traffic, radio control 194D Jun 
Transducer, capacitive, low-impedance 
161 Jun 
capacitance 
182D Oct 
signals to 
cone ry 182D May 
Transformer, dielectric, for x band. 146 Dec 
rransformer, design of i-f transistor.166 Aug 
Transient, trigger adapter for oscillo 
gram recording 169 Apr 
Transients, eliminated ‘from electronic 
switch .. - 163 Oct 
Transistor amplifier feed back-stabi- 
Mse@ cnc . e .174 May 
lransister amplifier performance, WI!- 
liams ees . ‘ . 196D Feb 
Transistor amplifiers for analog com- 
puters, Ettinger . 119 Jul 
Transistor choppers for ‘stable d-c am- 
pliflers, Bright & Kruper Pre: 
rransistor circuits, d-e 132 Jun 
Transistor counter, silicon 112 Aug 
Transistor e-r tube deflection circuit, 
Taylor & Moore 146 Jul 
Transistor, design of portable using.159 Mar 
Transister, junction, switching circuits 
168 Jan 
Transistor microphonics 206D Sept 
rransistor modulator for flight train- 
ers, Etiinger ‘ o° 126 Sept 
Transistor pulse generators, Eckess, 
Deavenport & Sherman 132 Nov 
Transistor receiver, Japanese 174D Dee 
Transistor transformer, design of i-f.156 Aug 
Transiatorized f-m signal generator, 
Hupert & Szubski ‘ 133 Feb 
Transistors generate multiwaveforma, 
Keonjian and Suran...... --.138 Jul 
Transmission, extended range uhf 
is?T May 
Tranamisaston tine calculator, vhf .168 Dee 
Transmission teat set, Chinski 1456 Dec 
Transmitter, see also broadcast 
Transmitter, fifty-kw broadcast 5 
Transmitter monitor, color-burst....149 May 
Tranamitter, multiplexing f-m.. 144 Oct 
Transmitter, pulsed tone con trolled. 132 Sept 
Transmitter, series-tube modulator. .158 Nov 
Tranamitter, esb, linear power am 
plifler 124 Aug 
Tranamitter synthe 
sizer ‘ we 138 Jan 
Transmitting, matrixing and encoding 
television 140 Nov 
Transoceanic telephone c ible has bullt- 
in repeaters -178D Sept 
Trays, for production use 
Assembly-line benches are 
from rear, Prince & Mowll 
Deep-wel 
aasembiy line 
yoard tote boxes for parts use 
) mnatruction 2410D Feb 
Heater-atoring rays 282D Apr 
Trigger adapter for transient oscillo 
grams Fleming 159 Apr 
Trionde ocillator microwave 184 Mar 
Triple-crystal filter ‘ ‘ 166 Dee 
Tristimulus computer ee 166 (ict 
Tube, anode-lynode amplifier 132 Aug 
Tube, binary adder ; .. 161 Bept 
Tube, colorimeter for color television 
138 Dee 
with infrared erasure 
179 Feb 
Tube, dynamic characteristics of tri- 
ode-connected pentodes 208D Dec 
Tube, flat cathode-ray 241D Mar 
Tube, flat cuthode-ray .186D Nov 
Tube, high-powe ubf-tv 130 Apr 
Tribe, modulated Kkiystron 1864D Jan 
Tube Production Tec hnlques. 
Alr-actuutled machine makes cat 
whiskers’ for germanium wafers 
210D Aug 
Automatic aluminizer for television 
picture tubes 236D Jun 


formation of 


-172D Dec 


Tranedueer, single-tube 


Transducer 
letters 


tube changes 


168 Mar 


using frequency 


color 


loaded 

262D Apr 
bins hold precut leads on 
2648D Mar 


Case cc 


Tube, dark-trace, 
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Burn-in ack cuts 
ures, Richards 
Cam-action grid former. 298D Mar 
Cathode-shaving tool 284D Apr 

Centering fixtures for celor TV pic- 
ture tubes ; 296D Mar 
Detecting cracks in glass-to-metal 
seals, Staats ‘ 284D Mar 
Drill-press extrusion of grids for 
tubes cece .260D Jun 
Electrode-centering jig . 237D Jul 
Filament-inserting funnel 256D Nov 
Flexible drying rods prevent tube 
breakage 266D Feb 
Lint contro! reduces tube 
rejects . ° oD Aug 
Pressurized tube plant..... 8D Feb 
Producing formed and inside- out 
grids for ubf pencil tubes, Acker 
man oe 270D May 
Round-robin noise test for tubes.244D Apr 
Sliding-average computer for tube 
quality charts 276D Mar 
Soldering crystal diodes 294D Mar 
Trenches replace pipes in tube plant 
238D Jul 
-...260D Oct 
threading of 
.266D Mar 
-195D Aug 
.224D Jul 


early tube fall 
300D Mar 


program 


Tube-aging conveyor 
V-shaped trough aids 
cathodes for electropolishing 
Tube replaced by plug-in rectifier. 
Tube socket spreaders ° 
Tube, storage, secondary emission..161 Jan 
Tube, vibrating-ignitor rectifier..248D Mar 
Tubes, effect of intense sound on....196D Feb 
Tunable cavity for X-band oscillators, 
Spencer .... a cohen ste aan 
Tunable microwave triode oscillator.184 Mar 
Tuning aircraft antenna by a-m 
system . seaues o4en ensue 
TV, see television 
Tweeks, ionospheric disturbance 
Twenty-five years of electronics, Z 
& Arnold ‘ 
Two-terminal 
Cuddy ooeees .202D Aug 
Two way radio, ‘improving audio..190D Oct 
Two-way uhf pack set uses helmet 
antenna, Jensen & Schwartz 160 Mar 


Aug 
.198D May 


push- pull” oscillator, 


U 


UHF, amplifier tube for.... 176D Nov 
UHP antenna for aircraft carrier...174D De« 
UHF, designing components for...1461D May 
I forward seatter extends range.122 Oct 
I grid-control tube 130 Apr 
{ radio, milltary pack set. 150 Mar 
l multiplexer uses selective cou 
plersa, Carlin 152 Nov 
UHF rebroadcasting cuts cost, Root.131 May 
UHF, testing dx 200D Dec 
UHF transmission, extended range.182D May 
UHF-TYV, booster amplifier for 112 Jul 
UHF wideband amplifier for receivers 
158 Dee 
alarm system, design of.106 Aug 
irradiation substitutes for 
-164D Jul 


Ultrasonic 
Ultrasonik« 

lobotomy 
Ultrasonic phase meter measures 

water velocity, Stull 128 Sept 
Ultrasonic ranging speeds cancer diag- 

nosis, Reid & Wild -»-174 Mar 
Ultrasonic switch aids diversity recep 

tion, Montgomery 169 Nov 
Underwater television camera hovers 

or cruises ° os 174D Sept 
Unitized production benches facill- 

tate assembly-line changes 232D May 


Vv 


VHF 4Girection finder . 

VHF tranamiseion line 
Sanderson 

Vacuum gage, power supply for.. 

Vucuum tube, see tubes 

Van de Graaff generator, 
ulator for 

Van de Graaff generator, 
trol using ° 202D May 

Variable index of refraction lens for 
microwave 142 Aug 

Variable-speed control for integral-hp 
motors, Cowle & Gregson 162 Apr 

Velocity measurement, phase meter 
for water 128 Sept 


168D Jul 
calculator, 

168 Dec 

.210D Feb 


current reg- 
° i561 Oct 
ingect con 


Velocity of propagation, higher 180D Sept 
Vibrating-ignitor tube consumes less 

power, Hatta and Hiraga 
Video, see also television 
Video amplifier for color television. .164 Mar 
Video patch panel using r-f connec- 

tors, Weise 219D Apr 
Volscan evaluation 206D Dec 
Voltage current curve sawtooth pulser 

for : 156 Dee 
Voltage divider, digital 176D Dee 
Voltmeter, expanded scale a-« 164 Dee 
Voltmeter, square law detector for 

rms ° 170 Nov 


Mar 


Ww 


cleans terminals 
264D Nev 
Water velocity, phase meter for .128 Sept 
Waveform generator, transistor 188 Jul 
Waveform generator uses pulse tech- 
niques, Newhall 149 Jun 
Waveguide, see also microwave 
Waveguide, dielectric transformer for 
X-band ......-+. . -. 146 Dee 
Waveguide, long distance 212D Mar 
Waveguide, nomographs for rectangu- 
lar : ... 172 Jan 
Waveguide, reflection type asymmetri 
cal ... ‘ : 192D Dec 
Waveshape generater, high sohinas 
222D Apr 
196D Jul 
S-band 
178D Sept 
Weather warnings .. 202D Feb 
Weighing, electronic production .162 Jun 
Whistlers, lonospheric disturbances 
198 May 
phase shifter for indua- 
trial controls, Brown............188 Mar 
Wide-band amplifier ; 156 Jul 
Wide-band amplifier for ‘whf receivers, 
MeWhirt .... : 158 Dee 
Wide-band analog function multiplier, 
Miller, Soltes & Scott 160 Fes 
Wings on chasse support 24-inch ple- 
ture tube 48D Sept 
Wire insulation, controlling extrusion 
of eee 144 Apr 
Wire Production Techniques 
Leveling new pliers prevents nick- 
ing of wires ‘ .267D Jan 
Card-controlled maken 
wrapped joints .224D Nov 
Constant-tension automatic. "wire 
twisting machine 220D Oct 
Cutting plastic sieeving 248) Jan 
Grounding shield braid in guided 
missiles eane 240D Apr 
Induction generator bonds hookup 
wire strands before atripping..20#D Aug 
Lead length gage 244D Sept 
Linotype slugs identify wires .240D Nov 
Minimizing splices in alireraft ra- 
dio panel . 272D Apr 
Potting Tec hniques “for Cable Con- 
nectors 230D Jan 
Precision wire-cutting 
machine 262D Feb 
Pulling cable through 
plastie sleeve 248D Jan 
Spring clips on harness board serve 
as wire-cutting guides 222D Jan 
Stripping nylon jacket from 
shielded wire 270D Feb 
Terminal and marking toola added to 
wire cutter 258D Dee 
Tin reflowing cuts wire-stripping 
costs . 242D Now 
Waterproofing cable 250D Feb 
Wire-coiling dist 2246D Nov 
WOR master control .204D Sept 
WOR-TV, Empire State antenna...214D Apr 


Water-dip solution 


recorder. 
radar uses 


Weather map 
Weather mapping 


Wide-angie 


machine 


photoelectric 


conductors 


connectors 


x 


X-band receiving amplifier, Iehit..202D Apr 
X-ray television shows inside of op 
erating engine 182D Apr 


Zz 


uses in ailll- 
142D De 
202D Dee 


Zener-voltage breakdown 
con diodes, Wullsberg 


Zero hysteresia relays urditeh 


44. 
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tors evecccese 162 Apr 
Grisamore, N. T Pulse 
series generator be e 224D Mar 
Groenendyke, G, M. & Loper, Cathode- 
ray display of seismic recordings 
160 May 
tech- 
410D May 


Another staple 


(letter) 


Gruner, R. A., 
nique 


H 


Hahnel, A., Phase-controlled mult!- 
channel! oscillator copoecsccccseses Apr 
Hargreaves, W. V., Jr., .Compensated 
squelch for mobile radio receivers 
143 Jul 
world. . (let- 
ter) 380D Feb 
Harris, J. N., Sensitive thyratron relay 
operates on microampere 172D Dec 
Hassel, E. W., Single-tone calling 
simplifies mobile radio ..144 Mav 
Hatta, Y. & Hiraga, Vibrating-ignitor 
tube consumes lesa power.. 248D Mar 
Heasley, C. C., Jr. & Shepard, Photo- 
electric reader feeds business ma- 
chines ° yao ...1384 May 
Heath, W. T. & Lufey, Alloy improves 
magnetic recording ‘ as 137 Jun 
Hetland, G., Jr. & Buss, Low-ripple 
adjustable regulated power supply 
164 Nov 
P., Quality control charts 
wiring oes -216D Jul 
E., Staggered triple-crys- 
. os 166 Dec 
Low-nolse 
preamplifier 
147 Feb 
Hind, J. BE. & Ludwig, Electronic 
switch eliminates transients 163 Oct 
Hiraga, 8. & Hatta, Vibrating-ignitor 
tube consumes less power. ..248D Mar 
Hodowanec, G. & Holborn, Infrared 
speeds erasure of dark-trace tubes 
170 Feb 
Hogan, J. V., Facasimilie speedup en 
hances usefulness 134 Jul 
Holborn, F. & Hodowanec, Infrared 
speeds erasure of dark-trace tubes 
170 Feb 
Holmes, H., Light hydraulle presses 
cut phono pickup costs... 260D Jan 
Hooper, E. T. & Suozzi, All-magnetic 
audio amplifier eee 122 Sept 
Houghton, R. W., Phase meter ana- 
lyzes color tv systems 156 Jan 
Huie, J. A., Power rating of parasitic 
suppressors (reference sheet).....170 Oct 
Hupert, J. J. & Szubski, Tranaistor- 
ized f-m signal generator 133 Feb 


Hariharan, M., Ideal 


Heywood, J 
for printed 

Hildreth, D. 
tal filter 

Hilliard, J. K. & 
input stage for 


Noble, 
audio 
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& Swarthe, Counting labels 
with ferroresonant rings 128 Oct 

Ishii, K., Reflection-type asymmetri- 
cal waveguide 192D Dex 

Ishii, K X-band receiving amplifier 
202D Apr 

Ivers, J. H. & Sheehan, Design of 
transistorized high-gain portable..159 Mar 

Ives R L, Ferrule wrench aids 
mounting of panel lamps 213D Jul 
es, R. L Nut starters 236D Jul 


Isborn, C 


~J 


Jensen, D. ¢ ind Schwartz 
uhf pack set uses helmet 


Two-way 
antenna 
150 Mar 
Jensen, G K & MecGeogh, Four 
decade frequency divider . 154 Apr 
Jiu, R., Relay contact bounce measure 
ments ‘ 137 
Joffe, M., Meter shows color-burst de- 
viation ‘ 149 May 
Tones M E., Thomas & Demars, 
Automat damping improves 


onitor 


Aug 


Vv 
230D Mar 


K 


Wolxastein, 
deflection 


Kaiser, A Ww & 
dynode beam 


Anode- 
amplifier 
132 Aug 
Kalmus, H. P., Capacitance transducer 
has low impedance anata ..-161 Jun 
Kamm, lL J., Digital voltage divider 
using four resistors . 176D Deo 
Kanagy, M. T., All-magnetic a-f am- 
plifier ' . (letter) 406 Nov 
Kaufman, A. B., Pot design problem 
(letter) 408D May 
Nonlinear time-delay 
194D Nov 
Dielectric 
-+.-142 Aug 
French, Color- 
measurement 
144 Jun 
Keonjian, BE. & Suran, Transistors gen 
erate multiwaveforms e- 138 Jul 
Kiebert, M. V., Jr., Circuit design fac- 
tors for audio amplifiers os ..166 Apr 
Kleist, L., Rotational life-tester...262D Nov 
Klink, G., Jr., F-M antenna inside the 
a-m tower 130 Aug 
Klivans, L. S&S circuits 
are packaged ‘ ’ 5 122 Dec 
Koletsky, H., Temperature indicator 
for aircraft engines eee 129 Nov 
Koros, L. L., High-power uhf-tv uses 
grid-control tube... dumaneée 130 Apr 
Koustas, P., Audilo-standard generator 
161 De« 
Krakauer, M. & Bibbero, Modular sim- 
ulator testa missile radar --127 Jul 
Krenitsky, P., Decade counter employs 
silicon transistors 5 ae 112 Aug 
Kruper, A P. & Bright, Transistor 
choppers for stable d-c amplifiers 
136 Apr 


Kaufman, B. A 
generator uses diodes 
Kelleher, K. 8S. & Goatley 
lens for microwaves 

Kennedy, R Cc «& 
video envelope-delay 


L 


Leach, H. H., Rubin, Abel, 
Alford, Empire state 
WOMMEV cecvesneccccacs 

lee, R., Linear reactor chart. 

Leng, R. B., Controlling dust in mic 
wave tube assembly plant. 

Levin, J. B., 


Adams & 
antenna for 
214D Apr 


238D Apr 
Portable precision ap- 
proach radar ° Cee Oresnee ..164 Oct 
Levine, M. B. and Mintz, Testing air- 
borne electronic components .....181 Mar 
Linden, D. L., Chassis design for i-f 
amplifiers ees 182D Aug 
Lindner, M., More pot data 
(letter) 377D Apr 
Lion, K. 8. & Davis, Square-law cir- 
cult 192D Sep 
Lippke, Drafting aid.. (letter) 
279D Feb 
Longo, C. V. & Wolf, R-F filter design 
(reference sheet) 5 eee ~«+-176 Feb 
Loper, G. B. & Groenendyke, Cathode- 
ray display of selamic recordings. .160 May 
Lovell, W. V Electromagnet remover 
nonferrous metals ‘ seeeeeee 164 Bop 
Ludwig, H. & Hind, Electronic switch 
eliminates transients . 163 Oct 
Lufcy, C. W. & Heath, Alloy improves 
magnetic recording . -+«+137 Jun 
Lux, W., German tv transmitters 
(letter) 482D Mar 


aM 


Markowitz, J, Electronic organ uses 
rotating loudspeakers - ° 116 Jul 
Markus, J., echanized production of 
electronic equipment cee i37 Sep 
Marriner, E H & Cologne, Sonar 
target simulator 167 Mar 
Martin, L. J. & Vavra, Controlling 
sludge in etched wiring bath 238D Nev 
Martin L. J & Vavra, Controlling 
eyelets in etched wiring 260D Dex 
Maynard, F. B., Binary-adder tube for 
high-speed computers 161 Sep 
MecCarreli, S., Noise factor nomograph 
(reference sheet) . 174 Nov 
McCormick, EB M., Data reduction 
system for missile telemetering..126 May 
McCormick, 8 t., Drop test for in- 
struments ; 2658D Sep 
McCusker, R. W., Producing oscilla- 
tions with a Colpitts circult 184D May 
McDuffie, T ., Spectrum analyzer 
for quartz crystals ; ; 160 Oct 
McFolin, R .L. & Sclar, Sawtooth pulser 
gives voltage-current curves 156 Dee 
McGeogh, J. BEB. & Jensen, Four-decade 
frequency divider 8 164 Apr 
McGhee, R., Review (letter) 
$19D Jul 
most 
166 Jun 


revised 


McKenzie, A. A., Getting the 
from mobile radio 
McLaughlin, J. Ih A., Dynamic re 
ceiver selectivity 128 Feb 
McWhirt, R. B., Wide-band amplifier 
for uhf receivers 168 De 
Merrill, J. L., Smethuret & Rose, Re- 
peater amplifies in either line di- 
rection eeeee seecce 164 Jan 
Michels, H., Pulsed tones control a-m 
and f-m stations . 132 Sep 
Miessner, B. F., Paten* bili pending 
(letter) 318D Jul 
early days 
(letter) 388D Sept 
Market for electronic 
equipment aseees ocncccancsene ane 
Miller, J. A., Soltes & Scott, Wide- 
band analog function multiplier..160 Fet 
Miliman, J. & Taub, Cathode compen- 
sation linearizes video stages 66 Nov 
Mintz, F. & Levine, Testing airborne 
electronic components -181 Mar 
Moerman, N. A., Short-interval timer 
168 May 
Montgomery, C. F., Ultrasonic switch 
alds diversity reception 169 Nov 
Moore, G. M., Impulse magnetizer for 
permanent magnets -.-131 Aug 
Moore, T. M. & Taylor, Transistor c-r 
tube deflection circult : 146 Jul 
Morgan, K. A. & Blake, De 
subcarrier discriminator 
Morrison, H., Criss-cross d@-c ampli- 
| senoeéenscpennesaasneee aaa 
Morrison, W. C., Epstein & Woodward, 
Extending uhf-tv with booster am- 
plifiers eeveese 
Mowll, J. U. & Assembly- 
line benches are loaded from rear 
262D Apr 
Dynamic-diode limiter for 
coosccnee BBS 


Miessaner, EB F., Those 


Milek, J. T., 


Mural, F., 
f-m demodulators 


Electronic 
216D Nov 

Waveform generator 
uses pulse techniques 149 Juo 

Nicholson, W. Q. & Ross, Kerr-cell 

shutter has submicrosecond speeds 
171 Jun 

& Tufte, Comparator for 
amall phase angles ee ~«+-188D Jan 

Noble, J. J., Noise calculations (let- 
ter) 409D May 

Noble, J. J. & Hilliard, Low-noige in 
put stage for audio préeamplifier..147 Feb 

Norris, K. H., Photoelectric inspector 

detects green rot in egga .. 40 


Nelson, V. RR. & Froemke 
load 


Newhall, E. &@., 


Nilsen, P. J 


oO 


Olin, I. D., Dielectric transformers for 
X-band waveguide 146 De 


p———____—- 


Papian, New ferrite-core mem 
ory uses pulse transformers .. 194 

Park, F. R., Microwave system con 
trola fog alarm 





Pastor, J., Jr., 
COP) cipevees dtevne . 480D Mar 
Perziey, W., Precision digital delay 
generator .. ; 148 Dec 
Plemenvua, F. A., Repetition rate gen- 
erator has high accuracy . ++ ++148 Nov 
Porter, J. H., Benasitive limit detector 
202D Oct 
Pote, A. J. & Davidson, Designing over- 
horizon communications links 126 Dee 
Prince, W. & Mowll, Assernbly-line 
benches are loaded from rear...262D Apr 
Prugh, T A., Junction § transistor 
switehing circuits 


Btaple problem (let- 


Rabinow, J., Scanning disk improves 

auto headlight dimmer ».170 
Rabinowitz, J., Schacher, Star & Taub, 

Matrixing and encoding color for 

telecasting ee 
Raible, K. W., Teaterman & Sloan, 

Highly regulatec r-f voltage sup- 

ply . 192D Apr 
Raible, R. W. & Testerman, lon-gage 

supply protects tubes 210D Feb 
Reed, M., High-voltage waveshape 

generator .222D Apr 
Reid, J. M. & Wild, Ultrasonic rang- 

ing speeds cancer diagnosis ......174 Mar 
Richards, J, A. K., Burn-in rack cuts 

early tube failures .............300D Mar 
Richardson, KR. L., Precise measure- 

ment of sawtooth linearity .204D Nov 
Riddle, R. L., High fidelity transistor 

power amplifier . 174D Bep 
Robberson, £., How to design sailboat 

antennas ... -e+ 140 Jun 
Robinson, H. G, & Deasler, Dynamic 

characteristics of tridode-connected 

penteses., ; ses 208D Dec 
Rockett Metallic rectifiers ap- 

proach vets life 162 Mar 
Rockett, F., New delay materials im 

prove performance i44 Jan 
Rockett, F., Special-purpose relays 

gain new uses . Feb 
Rogers, B, J., Current regulator for 

van de Oraaff bagnet. ++++151 Oct 
Roman, R. J., Modular bundles use 

etched-wiring boards : .230D Dec 
Romander, H. & Watson, Navy trans- 

mitter uses frequency synthesizer 

13% Jan 

Root, H. G., UHF rebroadcasting cuts 

costs ..131 May 
Rose, A F., ‘Merrill & Smethurst, ‘Re- 

peater amplifies in either line direc 

tion see .» 164 Jan 
Rosenberg, 8., High quality re 

celver for tv rebroadcaating 152 Dee 
Ross, |. & Nicholson, Kerr-cell shut- 

ter has submicrosecond speeds 171 Jun 
Roth, J., Automatic muste-speech dis 

criminnator silences speaker .162D Aug 
Rubin, R., Abel, Adams, Alford & 

Leach, Empire state antenna for 

WOR-TV eee . ...214D Apr 
Rubinoff, M., Bradley & 

Ihrown, coupled transistor 

ecireuita oe» ee 
Rudenberg, H. G., Silicon power recti- 

fiers for a-c line operation 


Beter, 
Directly 


Sanderson, A. B., VHF 

line calculator : : : 
Sauber, J. W., Evearenee 

for rms voltages ; .170 Nov 
Savant, C. A. & Savant, Bb! ectrome- 

chanical networks for a-c servo 

systems rise ae 190D Feb 
Savant, C. A. & Savant, " Noteh net 

work design (reference sheet) 172 Sept 
Savant, CC. J., Jr, & Savant, Notch 

network design (reference sheet). .172 Bept 
Schacher, D., Star, Taub & Rabino- 

wits, Matrixing and encoding color 

for telecasting -»».140 Nov 
Scheldorf, M. W. & Klink, M an 

tenna inside the a-m tower 130 Aug 
Schlesinger, K., Phase measurement 

for color tv and f-m : 142 Feb 
Schrock, J. B., Launching control for 

guided missiles -».122 Feb 
Schroedes, J oO gain 

set teats tv color ° 114 Aug 
Schroeder, J. O., Studio. amplifier de- 

sign for color television .. 164 Mar 
Schultz, C. W. & Roesen, Juke box 

uses ferrite-core memory 1388 Oct 
Schwartz, M. & Jensen, Two-way uhf 

pack set uses helmet antenna .150 Mar 
Sclar, N. & McFolin, Sawtooth pulser 

gives voitage-current curves .156 Dec 


transmission 
168 Dec 
detector 


Differential | 


444 


Scot, KR. E., Miller & Soltes, Wide- 
band analog function multiplier. .160 Feb 
Seiter, J. G., Vacuum metallizing of 
selenium rectifiers 258D Nov 
Shuraf, H. M., Automatic recorder for 
complex impedances . vege emer 
Sheehan, W. EB. & Ivers, Design of 
transistorized high-gain portable 
159 Mar 
Shepard, D, H. & Heasly, Photoelectric 
reader feeds business machines...134 May 
Shepard, W. L., One-man tv camera 
aligner 214D Dec 
Sherman, , Eckess & Deavenport, 
Transistor ie generators Nov 
Shuck, L M! Jeeps and electrons 
(letter) 399D Oct 
calibrator 
150 Apr 
chart 
.176 Apr 


Sept 


Sinish, R D., Precision 
checks radar beacons 
Sion, E., Dielectric 
(reference sheet) 
Sixbey, 8 R. & Weiss, Target dis- 
criminator for countermeasures,..118 Aug 
Slaughter, D. W., Feedback-stabilized 
transistor amplifier May 
Slayton, W. T., Design of microwave 
gain- -standard horns ° 160 Jul 
& " ‘Testerman, 
voltage sup- 


Bloan, lL. G., Raible 

Highly regulated r-f 

ply 192D Apr 
Smaller, P., Automatic programming 

cuts broadcasting costs 135 Oct 
Smethurst, J. O., Rose & Merrill, Re- 

peater amplifies in either line direc- 

tion ops 164 Jan 
Sodaro, J. F., Delay-line design (ref- 

erence sheet) .»-176 Jun 
Sodaro, J. F., Phase-linearity nomo- 

graph (reference sheet) ..........178 Apr 
Soltes, A. 8., Scott & Miller, Wide- 

band analog function multiplier..160 Feb 
Sommers, D. J., Photoetched antennas 

for supersonic aircraft .. «+130 Jul 
Spaven, W. J., Tracing electron paths 

(reference sheet) oes 174 Jun 
Spencer, M. C., Squirrel-cage motor 

speed control system --.-126 Aug 
Spencer, N. A., Tunable cavity for 

X band oscillators . «e+ A836 Jan 
Squires, F. H., Pictorial. inspection 

records apposite flow of quality 

GRAB copes ° 234D May 
Squires, W K. Feedback 

clamp circuit 182D Jul 
Staats, H. N., cracks in 

giass-to-metal seals 284D Mar 
Stanford, E., Automatic colorimeter 

for tv color tubes ... ° 138 Dee 
Star, M., ‘Taub, Rabinowitz & 

Schacher, Matrixing and encoding 

color for telecasting .. onccecsee NOV 
Stephenson, J. G., Designing stable 

triode microwave oscillators 184 Mar 
Stinehelfer, H. B., Sr. & Vogler, Indus- 

trial microwave calibrator .......168 Jun 
Storm, H. F., Four decades ago (letter) 

877D Apr 
time-delay 
218D Nov 

Stull, K. 8., Jr, Ultrasonic phase me- 

ter measures water velocity. 128 Sept 
Sulzer, P. G., Audio oscillator has low 

distortion -.»- 168 May 
Suozzi, J. J. & Hooper, All-magnetic 

audio amplifier ‘7 .».122 Sept 
Buran, J. J., Double base expands dl- 

ode applications ... 
Suran, J. J. & Keonjian, 

generate multiwaveforms 
Swarthe, BE. & Isborn, Counting labels 

with ferroresonant rings -128 Oct 
Szubski, T. & Hupert, Transistorized 

f-m algnal generator 133 Feb 


mixture 


‘he Wendt, 


Detecting 


Struven, W. C., Precision 


198 Mar 
EEA P TE 
..-138 Jul 


T 


Taboada, O., Wiant & Baker, 
control by electron irradiation. .202D May 
Taub, H. & Millman, Cathode com 
pensation linearizes video stages. .1566 Nov 
Taub H., Rabinowits, Schaecher & 
Star, Matrixing and eneoding color 
for telecasting .........>5 140 Nov 
Taylor, J. W., Jr. & Moore, “Transis- 
tor c-r tube deflection circuit 146 Jul 
Testerman, M K., Sloan & Raiblie, 
Highly regulated r-f voltage sup- 
ply 192D Apr 
Testerman, M, K. & Raible, Ion-gagre 
supply protects tubes 210D Feb 
Thomas, H. E,, Aligning tv receivers 
by pulse-crosa display 184D Apr 
Thomas, H 3, Demars & Jones, 
Automatic compres improves tv 
monitor .. -...-230D Mar 
Thurston, EB. G., “Iee detector for light- 
er-than-air craft . ‘ 142 Dee 
Tooke, P. E., Counting circuit batches 
components ...167 Feb 
Traugott, P., More medical electronics 
(letter) 382D Jun 
Trinter, V. E., ryepaaes antenna for 
search radars 


, 142 May 
Tufte, R. & Nil » Comparator for 
small phase angles ° 


Insect 


.188D Jan 


U 


Uhimann, W. E. M., Storage tube em- 
ploys secondary emiasiun : ..-161 Jan 
Upham, J. L., Jr., Automatic a-c 
bridges sort ceramic capacitors -106 Jul 
Uyehara, G. U. & Grisamore, Pulse- 
series generator -»-224D Mar 


v 


Van Wambeck, 8 H., Audio tones 
control refinery operations .130 Jan 
Vavra, M. J. & Martin, Controlling 
sludge in etched wiring bath 238D Nov 
Vavra, M, J. & Martin, Substitutes for 
eyelets in etched wiring ..-250D Dec 
Vouler, J. G. & Stinehelfer, Industrial 
microwave calibrator -168 Jun 


Ww 


Waldelich, D. L., Pulsed eddy currents 
gage plating thickness 146 Nov 

Watson, R. & Romander, Navy trana- 
mitter uses frequency synthesizer. .138 Jan 

Weber, J. P., Home movie sound 
(letter) 378D Feb 

Webb, H. D., How to design over- 

staggered doublets (reference sheet) 
158 Jul 

design i-f 

(reference 
156 Aug 

transistor trana- 


Webster, R. R., 
transistor 
sheet) ° 

Webster, R. R., I-F 
formers (letter) 399D Oct 

Weise, D. M., Video patch panel using 
r-f connectors 210D Apr 

Welss, M. & Sixbey, Target discrimina 
tor for countermeasures -.«- 118 Aug 

Wendt, K R & Squires, Fee dback 
clamp cireuit for tv 182D Jul 

White, D. R. J. & Bradley, Band-pass 
filters using atrip-line techniques 

152 May 
color 
values 

166 Oct 

& Taboada, In- 

electron irradiation 

202D May 

Wild, J. J. & Reid, Ultrasonic rang 
ing speeds cancer diagnosis 5 174 Mar 

Williams, C. E., Transistor amplifier 
performance 196D Feb 

Winningstad, C. N., Generating r-f en 
ergy for 6-bev bevatron .. 164 Feb 

Witty, W. M., Modern fifty-kilowatt 
broadcast transmitter 168 Mar 

Wolf, E. & Longo, R-F filter design 
(reference sheet) ... speee 176 Feb 

Wolkstein, H. J. & Kaiser, Anode 
dynode beam deflection amplifier..132 Aug 

Woll, H. J., All-pass amplifier .155 Jul 

Woods, R. W., Electronic ewitch for 
biological observations “ 136 Dee 

Woods, R W., Improving cathode 
follower frequency response .190D Aug 

Woodward, 0. M., Jr., Epstein & Mor 
rison, Extending uhf-tv with booster 
amplifiers oe , 112 Jul 

Wouk, V., High-voltage supply uses 
electronic filter ° . 164 Aug 

Wouk, V., Lissajous therapy. . (letter) 

484D Mar 

Zener-voltage break 

182D Dec 
Antenna 
164 Jun 


How to 
transformers 


White, J. R. & 
computer gives 


Burr, Simple 
tristimulus 


Wiant, D. F., Baker 
sect control by 


Wulfsberg, K. N., 
down uses in silicon diodes 
Wynn, J. B., Jr., & Rower, 
system for missile telemetering 


Zz 


Zeluff, V. & Arnold, 25 years of elec- 
tronies 124 Apr 
Zucchino, magnetic 
servo amplifier 208D May 
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As described in ad on page ...... of December 1955 Issue 
i , Check 
A method that provides readers witha... | 7 — oo : ne ‘catia 
“DIRECT 10 THE M4 ANUF ACTURER” Literature (Name of Produet or Literature) 
. m ~ (] I want this information for my files O 
method of obtaining information on: [] I wish to see your representative st met ce)e Le 


1. Products advertised in this issue (] Please contact me by telephone. Phone Number 
2. New Products and Literature covered in the 
editorial section of this issue 


Name 


This direct method prevents loss of time in remailing 
your request from publication to manufacturer. Company . 


Address 


THESE POST CARDS ARE FOR YOUR Use The 


and (Product or Service) 


HERE IS WHAT YOU 00: 


As described in ad on page . of December 1955 Issue 


on Page 


1. Fill in with ink or typewriter your name, com- 


! [] I want this information for my files , 
pany, address and title. ' ] I wish to see your representative aaa ae) n 6 


2. Then fill in the name of the specific product and {| (1 Please contact me by telephone. Phone Number 
the page number on which it appears. 


3. Place a check mark in the box or boxes appli- , Wame 
cable to your needs. ‘ Company . 


Add 
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address it to the manufacturer(s) whose products Title 
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Stamp 
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To the Readers 
of 


faa cerita 


A New Reader Service designed to pro- 
vide prompt response 


You, as a reader, may never have thought specifi- 
cally of the viewpoint of the advertisers whose 
informative and up-to-date product news reaches 
you through the advertising pages of ELEC 
TRONICS. 


They are VITALLY interested in you and your 
needs. You and thousands like you constitute the 
market and without you they cannot continue to 
present their product story: indeed, they cannot 
remain in business. 


These manufacturers whose products and serv- 
ices are shown in this issue welcome your inquir- 


ies and your desire for more information. 


If your requirements are complicated and you 
require more space, we suggest that you write 
directly to the manufacturer, stating your prob- 
lem in detail.and asking for specific information 
or assistance. Be sure to include the postcard with 
your detailed request in order that your inquiry 
be given prompt and expeditious attention. Make 
certain that you specify which PRODUCT you 
are interested in if more than one appears in the 
advertisement. 
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SARY PRODUCT DATA OR THAT HIS (31 wish o sce your representative aaa CaN 
REPRESENTATIVE CALLS UPON YoU, [) Please contact me by telephone. Phone Number 

WHICHEVER YOU DESIRE. 


If there is insufficient space on the postcard for 


describing your problem specifically. we suggest 

you write to the manufacturer, spelling out your Title a ae 

requirements in detail. Be sure your filled in post- Please send me further information on 
card accompanies your letter. (Product or Service). 


As described in ad on page of December 1955 lasue 


THIS SERVICE IS A CONVENIENCE [ee nom om Pose 


a pie oa cass as es — 


FOR THE READERS OF ELECTRONICS. ey 
’ ean 


[} Pleare contact me by telephones. Phone Number 





ELECTRONICS 
December 1955 


For PRODUCTS 
and SERVICES 


not specifically advertised 


or described in the issue 
ELECTRONICS 


December 1955 of 


Electronics 


Consult your 


1955 -1956 


octyl ELECTRONICS 
BUYERS’ GUIDE 


Write to: 


ELECTRONICS 


Reader Service Department 
December 1955 


Electronics 
330 West 42nd Street 


New York 36, N. Y. 
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ew 


TROP eee eee eee) | ee 


A ELECTRONIC 


For You: Progress and Service... 


...through greatly augmented engi COMPvon ir nNTs 

neering-research personnel, multiplied 

RCL ALO Ce ae PLANT 

schedules to meet every deadline, 

far-reaching engineering assistance 
a TEE 

TU Mae eee seal ' 

department...to enhance. Daven’s 

reputation for leadership in the design, WoR LD... 


manufacture and supply of: 


Attenuators - Precision Wire Wound 
and Metal Film Resistors - Rotary Switche 


Klectronic Test. Hquipment 





TODAY. MORE THAN EVER. THE DAVEN (D 


STANDS FOR DEPENDABILITY 





\+- Route 10, Livingston, New Jersey 
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Tube pin 

selector switches 

up to 14 pins! 
® Tube Manufacturers 


+» has accuracy approaching that of 


’ Voltage-drop 
measurements 
across tubes, 
dry-dise vectihers, 
and crystal diodes! 


Measures currents 
up to 300-ma in 


“ x - 
“erghdiopae' 
transconductance 
measurements 
to 100,000 
micrombos! 


 tube-factory equipment for measuring true gm 


The new RCA-WT-100A Electron-Tube MICROMHOMETER is especially 
‘suited for laboratory and production-line testing, and circuit design engineering. 
Unique design makes possible the testing of receiving tubes, receiving-type 
tubes for industry and communications, and small transmitting tabes under 


Storage compart- 
ment for plug-in 
multiple-sockes 
attachments! 


il ranges — as 
low as 3 pamp 
full scale! 


actual operating voltage and current conditions. This feature permits direct 
No inconvenient patchcords — no 


external null indicators required! 
Highly accurate, repeatable meas- 
urements! Built-in voltage-regu- 
lated power supply provides volt- 
ages to 300 volts; provides currents 
ro 300 ma! 


correlation of vest results with tube manufacturers’ published data—and, in 
design work, permits the determination of a tube’s performance under a given 
set of current and voltage conditions. The MICROMHOMETER is manufactured 
in accordance with the same rigid scandards of high quality that account for 
the outstanding reputation of RCA tubes. The WT-100A weighs only 


50 pounds; measures 23!” x 8” x 1814” 


For descriptive information, call 
or write your RCA Representative 
or write Commercial Engineering, 
RCA, Sectiont-i9-a Harrison, N. J. 


RCA RADIO CORPORATION of AMERICA 


wy, 


< 


TUBE DIVISION HARRISON. MN. 4 





